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SECTION 900 
OF THE CURRENT 

(1990) STANDARD SPECIFICATIONS 
FOR ROAD AND BRIDGE CONSTRUCTION 

MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
JACKSON, MISSISSIPPI 

NOTICE

BIDDERS MUST PURCHASE A BOUND PROPOSAL
FROM MDOT CONTRACT ADMINISTRATION DIVISION

TO BID ON THIS PROJECT.

Electronic addendum updates will be posted on www.goMDOT.com



BIDDER CHECK LIST 
(FOR INFORMATION ONLY) 

 
 

______ All unit prices and item totals have been entered in accordance with 
Subsection 102.06 of the Mississippi Standard Specifications for Road 
and Bridge Construction. 

 
______ If the bid sheets were prepared using MDOT’s Electronic Bid System, 

proposal sheets have been stapled and inserted into the proposal package. 
 
______ First sheet of SECTION 905--PROPOSAL has been completed. 
 
______ Second sheet of SECTION 905--PROPOSAL has been completed and 

signed. 
 
______ Addenda, if any, have been acknowledged.  Second sheet of Section 905 

listing the addendum number has been substituted for the original second 
sheet of Section 905.  Substituted second sheet of Section 905 has been 
properly completed, signed, and added to the proposal. 

 
______ DBE/WBE percentage, when required by contract, has been entered on 

last sheet of the bid sheets of SECTION 905 - PROPOSAL. 
 
______ Form OCR-485, when required by contract, has been completed and 

signed. 
 
______ The last sheet of the bid sheets of SECTION 905--PROPOSAL has been 

signed. 
 
______ Combination Bid Proposal of SECTION 905--PROPOSAL has been 

completed for each project which is to be considered in combination (See 
Special Provision No. 907-102-1). 

 
______ Equal Opportunity Clause Certification, when included in contract, has 

been completed and signed. 
 
______ Subcontract Certificate, when included in contract, has been completed 

and signed. 
 
______ The Certification regarding Non-Collusion, Debarment and Suspension, 

etc. has been executed in duplicate. 
 
______ A Certified check, cashier's check or bid bond payable to the State of 

Mississippi in the principal amount of 5% of the bid has been included.  
Bid bond has been signed by the bidder and has also been signed or 
countersigned by a Mississippi Resident Agent for the Surety with Power 
of Attorney attached or on file with the Department's Contract 
Administration Engineer. 

 
______ Non-resident Bidders:  ON STATE FUNDED PROJECTS ONLY, a copy 

of the current laws regarding any preference for local Contractors from 
State wherein domiciled has been included.  See Subsection 103.01, 
Mississippi Standard Specifications for Road and Bridge Construction, 
and Section 31-7-47, MCA, 1972 regarding this matter.  

 
Return the proposal and contract documents in its entirety in a sealed envelope.  DO NOT remove 
any part of the contract documents; exception - an addendum requires substitution of second sheet 
of Section 905.  A stripped proposal is considered as an irregular bid and will be rejected. 
 
Failure to complete any or all of the applicable requirements will be cause for the proposal to be 
considered irregular.   
 
(10/2003) 



MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 6897    CODE:  (SP) 
 
DATE: 02/17/2004 
 
SUBJECT: READVERTISEMENT 
 
PROJECT: BWO-3074-82(002) / 501242 - Yazoo County 
 
 
 
The contents of this proposal are different from when it was Advertised for the February 2004 Letting, 
including the addenda, also 

 
Add this Notice to Bidders No. 6897. 
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PAGE 2 - TABLE OF CONTENTS - BWO-3074-82(002) / 501242 -  YAZOO COUNTY 
 
907-109-14: Measurement and Payment for Changes in Cost of Construction Materials 
907-109-15: Measurement and Payment, W/Supplement 
907-203-15: Excavation and Embankment 
907-234-1: Silt Fence 
907-242-136: Alterations and Additions to District Material Lab 
907-307-4: Lime Treated Courses 
907-321-2: In-Grade Preparation 
907-401-23: Hot Mix Asphalt (HMA ), W/Supplement 
907-403-18: Hot Mix Asphalt (HMA ) 
907-503-5: Replacement of Concrete Pavement 
907-618-16: Placement of Temporary Traffic Stripe 
907-619-22: Traffic Control for Construction Zones 
907-625-4: Painted Traffic Markings 
907-626-5: Thermoplastic Markings 
907-700-4: Buy America 
907-700-5: Use of Crushed Reclaimed concrete Pavement in Asphalt 
907-702-10: Petroleum Asphalt Cement & Polymer Modified Petroleum Asphalt Cement 
907-703-18: Aggregates for Hot Mix Asphalt (HMA ) 
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907-710-5: Fast Drying Acrylic Waterborne Traffic Paint 
907-712-4: Metal Posts and Gates 
907-714-6: Miscellaneous Materials 
907-714-7: Quick Lime 
907-714-10: Geotextiles 
907-716-1: Miscellaneous Materials 
907-720-3: Preformed Pavement Marking for Construction Zones 
907-720-11: Glass Beads 
907-721-7: Reflective Sheeting 
907-804-15: Concrete for Bridges and Structures 
906-3: MDOT On-the-Job Training Program 
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SECTION 905 – PROPOSAL,  
PROPOSAL SHEET NOS. 2-1 THRU 2-6, 
COMBINATION BID PROPOSAL,  
STATE BOARD OF CONTRACTORS REQUIREMENTS, 
NON-COLLUSION CERTIFICATE, 
SECTION 902 - CONTRACT FORM, AND SECTION 903 - CONTRACT BOND FORM, 
HAUL PERMIT FOR BRIDGES WITH POSTED WEIGHT LIMITS. 
 
 

(REVISIONS TO THE ABOVE WILL BE INDICATED ON THE SECOND SHEET 
OF SECTION 905 AS ADDENDA) 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 

SECTION 901 - ADVERTISEMENT 
 
Sealed bids will be received by the Mississippi Transportation Commission in the Office of the 
Contract Administration Engineer, Room 1013, Mississippi Department of Transportation 
Administration Building, 401 North West Street, Jackson, Mississippi, until 9:30 o'clock A.M., 
Tuesday, March 23, 2004; thereafter bids will be received in the First Floor Auditorium of the 
Mississippi Department of Transportation Administration Building, Jackson, Mississippi, until 
10:00 o'clock A.M., Tuesday, March 23, 2004, and shortly thereafter publicly opened for 
 
Construction Necessary for the Alterations and Additions to the District Materials Lab at Yazoo 
City, known as State Project No. BWO-3074-82(002) / 501242, in the County of Yazoo, State of 
Mississippi. 
 
The attention of bidders is directed to the predetermined minimum wage rate set by the U. S. 
Department of Labor under the Fair Labor Standards Act. 
 
The Mississippi Department of Transportation hereby notifies all bidders that it will affirmatively 
insure that in any contract entered into pursuant to this advertisement, disadvantaged business 
enterprises will be afforded full opportunity to submit bids in response to this invitation and will not 
be discriminated against on the grounds of race, color, sex, religion or national origin in 
consideration for an award.   
 
Plans and specifications are on file in the offices of the Mississippi Department of Transportation. 
 
Bid proposals must be acquired from the MDOT Contract Administration Division, Room 1013, 
MDOT Administration Building, 401 North West Street, Jackson, Mississippi, 39201, Telephone 
(601) 359-7744 or FAX (601) 359-7940.  These proposals are available at a cost of Ten Dollars 
($10.00) per proposal.  Specimen proposals are also available at the MDOT Contract 
Administration Division at a cost of Ten Dollars ($10.00) per proposal, or can be viewed or 
downloaded at no cost at www.gomdot.com. 
 
Plans may be acquired on a cost per sheet basis from MDOT Plans Print Shop, Room 1100, 
MDOT Administration Building, 401 North West Street, Jackson, Mississippi, 39201, Telephone 
(601) 359-7460 or e-mail at plans@mdot.state.ms.us  or FAX (601) 359-7461. 
 
Bid bond, signed or countersigned by a Mississippi Resident Agent, with Power of Attorney 
attached or on file with the Contract Administration Engineer of the Department, a Cashier's check 
or Certified Check for five (5%) percent of bid, payable to STATE OF MISSISSIPPI, must 
accompany each proposal.   
 
The attention of bidders is directed to the provisions of Subsection 102.07 pertaining to irregular 
proposals and rejection of bids. 
 
 

LARRY L. “BUTCH” BROWN 
EXECUTIVE DIRECTOR 

 
 
 
 
(SPWP) 
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MISSISSIPPI STATE HIGHWAY DEPARTMENT 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 1 CODE:  (IS) 
 
DATE: 7/26/90 
 
SUBJECT: Governing Specifications 
 
 
The current (l990) Edition of the Standard Specifications for Road and Bridge Construction 
adopted by the Mississippi State Highway Commission is made a part hereof fully and 
completely as if it were attached hereto, except where superseded by special provisions, or 
amended by revisions of the Specifications contained herein.  Copies of the specification book 
may be purchased from the Construction Division. 
 
A reference in any contract document to controlling requirements in another portion of the 
contract documents shall be understood to apply equally to any revision or amendment thereof 
included in the contract. 
 
In the event the plans or proposal contain references to the 1976 Edition of the Standard 
Specifications for Road and Bridge Construction, it is to be understood that such references 
shall mean the comparable provisions of the 1990 Edition of the Standard Specifications. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 882 CODE:  (IS) 
 
DATE: 7/1/92 
 
SUBJECT: AGENCY,  COMMISSION AND OFFICER NAME CHANGES 
 
 
Whenever the term "Mississippi State Highway Department", the word "Department", or 
variations thereof meaning the Mississippi State Highway Department appears in the plans, 
proposal, contract documents, and specifications for highway construction projects, in 
accordance with the laws of the State of Mississippi, it shall mean the "Mississippi 
Department of Transportation." 
 
Whenever the term "Mississippi State Highway Commission", the word "Commission", or 
variations thereof meaning the Mississippi State Highway Commission appears in the plans, 
proposal, contract documents, and specifications for highway construction projects, in 
accordance with the laws of the State of Mississippi, it shall mean the "Mississippi 
Transportation Commission." 
 
Whenever the term "Director", or variations thereof meaning the Chief Administrative Officer 
of the State Highway Department appears in the plans, proposal, contract documents, and 
specifications for highway construction projects, in accordance with the laws of the State of 
Mississippi, it shall mean the "Executive Director of the Mississippi Department of 
Transportation." 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 1072 CODE: (SP) 
 
DATE: 10/21/92 
 
SUBJECT: FINAL CLEAN-UP 
 
 
Immediately prior to final inspection for release of maintenance, the Contractor shall pick up, 
load, transport and properly dispose of all litter from the entire highway right-of-way that is 
within the termini of the project. 
 
Litter shall include, but not be limited to, solid wastes such a glass, paper products, tires, 
wood products, metal, synthetic materials and other miscellaneous debris. 
 
Litter removal is considered incidental to other items of work and will not be measured for 
separate payment. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 1428 CODE:  (IS) 
 
DATE: 6/18/93 
 
SUBJECT: ERRATA AND MODIFICATIONS TO 1990 STANDARD 

SPECIFICATIONS BOOK 
 
 
Page Subsection Change 
 
101-2 101.01 Change the abbreviation for Military Specifications from “MS” 

to "MIL". 
 
101-2 101.01 After OD (Outside Diameter) add "OSHA" as the abbreviation 

for "Occupational Safety and Health Administration". 
 
101-4 101.02 After the word "specifications," in the second line of the second 

paragraph under the definition for Contract add "supplemental 
specifications, ". 

 
101-5 101.02 In the definition for County delete the word  "specified". 
 
105-2 105.03 In the fourth line of the last paragraph change “releave" to 

"relieve". 
 
105-10 105.16 In the second line of this page change "grass" to "plant 

establishment". 
 
107-21 107.25 In the third line of the fourth paragraph change "until" to "unit". 
 
108-9 108.06.2 In the last two lines of the sixth full paragraph delete "or when 

the number is greater than 1.0, the assessment is assigned as 
1.0". 

 
218-1 218.03.2 In the second line of third paragraph change "unformly" to 

"uniformly". 
 
405-8 405.03.3.2.2 In the first line change "crack" to "cracks". 
 
405-8 405.03.3.2.2 In the first line change "then" to "than". 
 
405-9 405.03.3.3.1 In the last line of the second paragraph add "shall" after the 

word "aggregate". 
 
405-9 405.03.3.3.1 In the third line of the third paragraph change "Contract" to 

"Contractor". 
 
405-10 405.03.4 In the last line of the first paragraph change “enterlayer" to 

"innerlayer". 
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 - 2 - Notice to Bidders No. 1428 -- Cont’d. 

Page Subsection Change 
 
405-10 405.04 In the second line of the first paragraph change “ploymer" to 

"polymer". 
 
405-10 405.04 In the last line of the third paragraph change reference "109.08" 

to "907-109.08". 
 
408-1 408.04 In the first line change "Measurment" to "Measurement". 
 
603-9 603.03.9.3 In the third line of the last paragraph of this subsection change 

"directd" to "directed". 
 
603-10 603.05 In the description for pay item 603-C-F change "Sections" to 

"Section". 
 
603-12 603.05 In the description for pay item 603-P-A delete the second "Box 

Culvert". 
 
604-1 604.02 Change subsection reference for gray iron castings from 

"716.03" to "716.04". 
 
615-1 615.03.2 In the eighth line change "placement" to "replacing,". 
 
618-2 618.03.1 In the sixth line of the fourth paragraph change "walkaways" to 

"walkways". 
 
618-2 618.03.1 In the seventh line of the fourth paragraph change the second 

"a" to "at". 
 
626-3 626.05 Remove 4" from in front of Thermoplastic in description of pay 

item 626-G. 
 
628-2 628.05 Add "linear foot" as a unit of measurement for payment under 

pay item 628-E. 
 
630-6 630.03.8.1 In the last line of the first paragraph change the references from 

"810.03.6 and 810.03.7" to "810.03.5 and 810.03.6", 
respectively. 

 
630-6 630.03.8.1 In the last line of the second paragraph change "shown" to 

"specified". 
 
630-7 630.03.8.2 In the second line of the first paragraph change reference 

“810.03.2” to “810.02.2”. 
 
699-2 699.04 In the fourth line of the first paragraph change "included" to 

"include". 
 
702-7 702.12 In the title for TABLE III change "EA-I" to "EA-1". 
 
711-1 711.02.1 In the table for areas and weights of Standard Reinforcing Bars 

change the weight-lbs. per foot of number 5 bar from "1.048" to 
"1.043". 
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 - 3 - Notice to Bidders No. 1428 -- Cont’d. 

Page Subsection Change 
 
712-1 712.04 In the third line of the second paragraph change "Class B" to 

"Class D". 
 
712-1 712.04 In the fifth line of the second paragraph change "Class A" to 

"Class C". 
 
712-8 712.12.5 In the third line change the ASTM designation from "A 120" to 

"F 1083". 
 
714-13 714.11.7 Change the Subsection No. "714-11.7.1" to "714.11.7.1". 
 
715-7 715.09.3 In the fifth line from the bottom of the page change the 

lbs./sq.yd. minimum dry wt. requirement for straw from “0.70” 
to “0.5”. 

 
716-2 716.11 In the second line change the ASTM designation from "A 120" 

to "A 53". 
 
717-8 -- Change the Section No. shown in the upper left corner of the 

page from “7171” to "717". 
 
721-3 721.03.3 In lines 5 and 7 of this subsection add "B 221, B 241, or" in 

front of B 429. 
 
803-10 803.03.9.6 Revise the definition of the letter "S" in the pile formulas to 

read: "S = the average penetration in inches per blow for the last 
5 to 10 blows for gravity hammers and the last 10 to 20 blows 
for steam/air hammers." 

 
804-37 804.03.19.6.3 In the fourth line of the first paragraph change "otherewise" to 

"otherwise". 
 
820-2 820.03.4.1 In the second line of this subsection change "with out" to 

"without". 
 
820-2 820.03.4.3 In the second line of this subsection change "abraisions" to 

"abrasions". 
 
1 Index Change reference subsection for Advance on Materials from 

"109.02" to "109.06.2". 
 
5 Index Change reference subsection for Cofferdams and Cribs from 

"810.03.4" to "801.03.4". 
 
28 Index Delete the listing "Working Day, Definition of . . . . . . . 101.02" 

contained in the third line from the bottom of the page. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 1991 CODE:  (IS) 
 
DATE: 5/11/94 
 
SUBJECT: Clarification of Significant Change Specifications 
 
 
Before any consideration will be given for an adjustment to the contract as noted in the first 
paragraph of Subsection 907-104.02.1, it must be determined that a significant change in the 
character of the work has occurred.  A Significant change in quantity of a major item [plus or 
minus twenty-five percent (25%) variation from original quantity], in and of itself, does not 
constitute a significant change in the character of work.  The character of the work, as altered, 
has to differ materially in kind or nature from that involved or included in the original 
proposed construction. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 2905 CODE: (IS) 
 
DATE: 10/4/95 
 
SUBJECT: RESTRICTION ON TRICALCIUM ALUMINATE CONTENT 

AND SOURCE OF FLY ASH 
 
All references to the term "Portland Cement Concrete" in the Mississippi Standard 
Specifications for Road and Bridge Construction, contract plans and documents, and the 
Department's Standard Operating Procedures shall be deemed to mean a concrete mixture 
composed of cementitious materials, water, fine and coarse aggregates, and admixtures when 
specified or permitted. 
 
The Department has substantiated that for technical reasons concrete mixtures used in certain 
classes of application must have restrictions on the tricalcium aluminate content and source of 
fly ash used for replacement of portland cement.  The need for the restrictions set forth herein 
have been documented. 
 
In the event of a written request by interested persons, the documentation will be made 
available for review at the Department's Central Testing Laboratory located at 412 East 
Woodrow Wilson Avenue, Jackson. 
 
Except for those classes of application which are excluded herein, the tricalcium aluminate 
content of the portland cement portion of cementitious materials used in stabilization and 
concrete mixtures shall not exceed eight percent (based on aluminum or aluminum oxide 
content).  At the Contractor's option, the cementitious material may be portland cement (Type I 
or II), portland cement (Type III when permitted), blended hydraulic cement (Type IP), portland 
cement combined with ground granulated blast furnace slag or portland cement combined with 
fly ash. 
 
The addition of fly ash as a replacement for cement will not be permitted in blended hydraulic 
cement (Type IP), portland cement combined with ground granulated blast furnace slag or 
portland cement (Type III) when specified in the contract. 
 
The restrictions on tricalcium aluminate content and source of fly ash are not applicable for the 
following classes of application: 
 

(a) manufacture of prestressed structure members, concrete pipe, post and right-of-way 
markers and 

 
(b) construction of bridge decks, curbs, rails and intermediate caps. 

 
The replacement of portland cement with fly ash shall not exceed 20 percent and the 
replacement rate (by weight) shall be one part fly ash for one part cement.  The scales for 
weighing fly ash shall meet the requirements of cement scales as set forth in Subsection 
501.03.2.3. 
 
When blended hydraulic cement (Type IP) is incorporated in the work or when portland cement 
is replaced with ground granulated blast furnace slag or fly ash, cylinder tests shall be used as a 
guide for the removal of falsework and forms as set forth in Column B of Subsections 
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 -2- NOTICE TO BIDDERS NO. 2905  Cont'd. 

601.03.6.3 and 804.03.15; and concrete pavement shall not be opened to traffic until cylinder 
tests have attained a compressive strength of 3500 psi or may be opened after a curing period of 
28 days. 
 
In addition to meeting the requirements set forth in Subsection 714.05, the source of fly ash 
must have been approved for listing in the Department's "List of Approved Sources of Fly Ash 
for Concrete Mixtures in Sulfate Areas" prior to its use. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 2906 CODE: (IS) 
 
DATE: 10/4/95 
 
SUBJECT: Use of Ground Granulated Blast Furnace Slag (GGBFS) 
 
 
Subject to the conditions set forth herein and at the Contractor's option, GGBFS may be used 
as a replacement for portland cement as the cementitious material in concrete mixtures and in 
cement-soil or cement-soil-aggregate mixtures.  The replacement of portland cement with 
GGBFS shall not exceed 50 percent by weight of the total cementitious material and the 
replacement rate (by weight) shall be one part GGBFS for one part portland cement.  Only one 
mineral admixture will be allowed for portland cement replacement in any mixture. 
 
The addition of GGBFS as a replacement for portland cement will not be permitted in blended 
hydraulic cement, portland cement combined with fly ash or portland cement (Type III), when 
specified in the contract. 
 
In addition to meeting the requirements set forth in Subsection 907-714.06, the source of 
GGBFS must have been approved for listing in the Department's "List of Approved Suppliers 
of Grade 120 - Ground Granulated Blast-Furnace Slag". 
 
Concrete mixtures containing portland cement combined with GGBFS shall not be mixed or 
used alternately with concrete mixtures containing other cementitious materials in any 
structure or part thereof that, in its permanent position, will be visible above the ground. 
 
When GGBFS is proposed to be used in concrete mixtures, the Contractor shall furnish the 
concrete mixture design with documentation of performance characteristics (based on trial 
batching or plant produced mixtures) to the Engineer for review prior to use.  The approval of 
the mixture design will be based on verification of performance at the beginning of 
production. 
 
When GGBFS is used for replacement of portland cement in concrete mixtures, cylinder tests 
shall be used as a guide for the removal of falsework and forms as set forth in Column B of 
Subsections 601.03.6.3 and 804.03.15 and concrete pavement shall not be opened to traffic 
until cylinder tests have attained a compressive strength of 3500 psi or may be opened after a 
curing period of 28 days. 
 
Scales for weighing GGBFS shall meet the requirements of cement scales as set forth in 
Subsection 501.03.2.3. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 3191 CODE:  (IS) 
 
DATE: 4/08/96 
 
SUBJECT: Selection of Optional Items 
 
 
Bidders are hereby advised that, because of a change by the Department in classifying 
"Optional" items, the bid schedule for this project lists as "Optional" items that formally have 
been listed as "Alternate". 
 
The summary of quantities sheet(s) in construction plans printed prior to the effective date of 
this change may list as "Alternate" items that are listed as "Optional" in the bid proposal. 
 
When this contradiction occurs, the listing in the bid schedule is correct and bidders are to 
disregard the contradicting listing on the summary of quantities sheet(s) in the construction 
plans. 
 
Bidders should pay close attention to the items classified in the bid schedule as "Optional" 
items. 
 
With the change by the Department in classifying optional items, a change will be required of 
the Contractor in the selection of optional items.  (Refer to 907-101-2, 907-102-4 and Section 
905) 
 
WHEN THE BID SCHEDULE LISTS OPTIONAL ITEMS, THE CONTRACTOR'S 
SELECTION MAY, BUT IS NOT REQUIRED TO, BE MADE AT THE TIME OF 
BIDDING.  FOR OPTIONAL ITEMS NOT PRE-SELECTED, THE CONTRACTOR'S 
SELECTION SHALL BE MADE PRIOR TO OR AT THE TIME OF EXECUTION OF THE 
CONTRACT. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 3745 CODE: (IS) 
 
DATE: 3/31/97 
 
SUBJECT: Plant Pest Quarantines Information 
 
 
 
AT THE REQUEST OF THE U. S. DEPARTMENT OF AGRICULTURE, PLANT PEST 
CONTROL INFORMATION CONCERNING DOMESTIC QUARANTINES IS CITED AS 
FOLLOWS: 
 
The entire state of Mississippi has been quarantined for the Imported Fire Ants.  Soil and soil-
moving equipment operating in the state will be subject to plant quarantine regulations.  In 
general, these regulations provide for cleaning soil from equipment before it is moved from 
the state.  Complete information may be secured from the State of Mississippi Department of 
Agriculture and Commerce, Bureau of Plant Industry, P. O. Box 5207, Mississippi State, 
Mississippi 39762-5207 -- Telephone 325-3390. 
 
 

IMPORTED FIRE ANT QUARANTINES 
 
 
THE FOLLOWING REGULATED ARTICLES REQUIRE A CERTIFICATE OR PERMIT 
FOR MOVEMENT: 
 

1. Soil, separately or with other things, except soil samples shipped to approved 
laboratories*.  Potting soil is exempt, if commercially prepared, packaged and 
shipped in original containers. 

 
2. Plants with roots with soil attached, except houseplants maintained indoors and 

not for sale. 
 
3. Grass sod. 
 
4. Baled hay and straw that have been stored in contact with the soil. 
 
5. Used soil-moving equipment. 
 
6. Any other products, articles, or means of conveyance of any character 

whatsoever not covered by the above, when it is determined by an inspector 
that they present a hazard of spread of the imported fire ant and the person in 
possession thereof has been so notified. 

 
* Information as to designated laboratories, facilities, gins, oil mills, and 

processing plants  may be obtained from an inspector. 
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 -2- Notice To Bidders No. 3745 -- Cont'd. 

Imported Fire Ant Quarantines 
 
 

 
 
 
Conditions of Movement. 

Counties entirely colored are completely regulated; Counties partially colored are partially 
regulated. 

 
      Regulated Area. 

Restrictions are imposed on the movement of regulated articles as follows: 
From colored areas into or through white areas. 

 
Consult your State or Federal plant protection inspector or your County Agent for assistance 
regarding exact areas under regulation and requirements for moving regulated articles.  For 
detailed information, see 7 CFR 301.81 for quarantine and regulations. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 4670 CODE: (IS) 
 
DATE: 9/30/99 
 
SUBJECT: Prompt Payment 
 
 
Bidders are hereby advised that the Prime Contractor must pay their subcontractor(s) for 
satisfactory performance of their contracts no later than a specific number of days from receipt 
of payment from the Department. 
 
Therefore, Prime Contractors are hereby advised of the following: 
 

(a) Within 15 calendar days after receiving payment from the Department for work 
satisfactorily performed, the Prime Contractor shall make prompt payment to all 
sub-contractors or material suppliers for all monies due. 

 
(b) Within 15 calendar days after receiving payment from the Department for work 

satisfactorily completed, the Prime Contractor shall promptly return all retainage 
monies due to all sub-contractors or material suppliers. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 4758 CODE:  (IS) 
 
DATE: 6/11/99 
 
SUBJECT: Alterations In Bidding Process 
 
 
Bidders are hereby advised that they may either use the traditional method of entering their bid 
information by hand on Section 905--Proposal, or may insert printed information obtained 
from the available Electronic Bid System (EBS). 
 
It is the responsibility of every bidder to check for any addendum or modification to the 
contract document(s) for which they intend to submit a response. It shall be the bidder’s 
responsibility to be sure they are in receipt of all addenda, pre-bid conference information, 
and/or questions and answers provided at, or subsequent to, the pre-bid conference, if any are 
issued. 
 
The Mississippi Transportation Commission assumes no responsibility for defects, 
irregularities or other problems caused by the use of electronic media.   Operation of 
this electronic media is done at the sole risk of the user. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 4954 CODE:  (IS) 
 
DATE: 4/4/2000 
 
SUBJECT: ON-THE-JOB TRAINING PROGRAM 
 
 
Bidders are hereby advised that the Department’s policy for administering On-The-Job 
Training has been changed.  Affective in the March 2000 letting, payment for training hours 
will be handled as outlined in Special Provision 906-4.  A pay item for trainees will no longer 
be included in individual construction projects.  Payment for training individuals will be 
processed in accordance with the conditions in MDOT’s ON-THE-JOB TRAINING 
PROGRAM (Special Provision 906-4). 
 
On Federal-Aid projects, failure on the part of the Contractor to carryout the terms of the 
Alternate Training Special Provision (Special Provision 906-4) will be considered grounds to 
preclude the Contractor from participating in the Alternate On-The-Job Training Program.  In 
the event the Department is required to preclude the Contractor from participating in the 
program, the Contractor will be required to adhere to the requirements of the Training Special 
Provision (Special Provision 906-3), for which purpose the special provision is also made a 
part of this proposal. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 5185 CODE:  (IS) 
 
DATE: 9/29/2000 
 
SUBJECT: Change Order / Quantity Adjustment Name Change 
 
 
Whenever the term "Change Order" appears in the plans, proposal, contract documents, and 
specifications for highway construction projects, it shall mean "Quantity Adjustment." 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 6027 CODE: (IS) 
 
DATE: 02/27/2002 
 
SUBJECT: Work In Proximity Of High Voltage Power Lines 
 
 
Bidders are hereby advised of Section 45-15-1, et seq., Mississippi Code of 1972, regarding the 
performance of work in the proximity of high voltage overhead power lines.  It is the 
Contractor’s responsibility to comply with those statutory requirements. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 6143 CODE: (IS) 
 
DATE: 05/22/2002 
 
SUBJECT: Payments to Subcontractors 
 
 
Bidders are hereby advised that each month, the Contractor will submit to the Project 
Engineer form OCR-484 certifying payments to all subcontractors.  Form OCR-484 can be 
obtained from the Office of Civil Rights Division, MDOT Administration Building, 401 
North West Street, Jackson, MS, or at the MDOT website under the Business Section, 
Construction Contracts and Bidding, Disadvantaged Business Enterprise (DBE), Applications 
and Forms for the DBE Program. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 6159 CODE:  (IS) 
 
DATE: 06/07/2002 
 
SUBJECT: Contract Overpayment(s) 
 
 
Bidders are hereby advised that by the execution of the contract for this project, the Contractor 
agrees that it has the duty to and will immediately reimburse the Mississippi Transportation 
Commission, without any demand therefore, for any overpayment(s) of which it has 
knowledge, or through due diligence, should have knowledge. 
 
By the execution of the contract for this project, the Contractor also agrees that if the 
Mississippi Transportation Commission has made any overpayment(s) to the Contractor on 
any previously executed contract(s), the Mississippi Transportation Commission may notify 
the Contractor in writing of the nature and the amount of the overpayment(s).  If the 
Contractor fails to remit the overpayment(s) to the Mississippi Transportation Commission 
within sixty (60) calendar days from the date of such notice, interest shall accrue from the date 
of such notification until payment is made in full at the rate of one percent (1%) per month 
until fully paid. 
 
By the execution of the contract for this project, the Contractor also agrees that the Mississippi 
Transportation Commission may offset and withhold a sum equal to any overpayment(s) on 
any previously executed contract(s), plus interest, where applicable, against any sums due the 
Contractor under the terms of this contract or any other active contract(s). 
 
By the execution of the contract for this project, the Contractor also agrees that if any 
overpayment(s) are made by the Mississippi Transportation Commission to the Contractor 
under the terms of this contract the Mississippi Transportation Commission shall have the 
right to offset and withhold that amount, plus interest, where applicable, from any sums which 
the Mississippi Transportation Commission might owe the Contractor on any other active 
contract(s) or any contract(s) executed subsequent to the execution of this contract. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 6275 CODE:  (IS) 
 
DATE: 09/17/2002 
 
SUBJECT: Federal Bridge Formula 
 
 
Bidders are hereby advised that Federal Highway Administration Publication No. FHWA-
MC-94-007, BRIDGE FORMULA WEIGHTS, dated January 1994, is made a part of this 
contract when applicable. 
 
Prior to the preconstruction conference, the Contractor shall advise the Engineer, in writing, 
what materials, if any, will be delivered to the jobsite via Interstate route(s). 
 
Copies of the BRIDGE FORMULA WEIGHTS publication may be obtained by contacting: 
 
Federal Highway Administration 
400 7th Street, SW 
Washington, DC  20590 
(202) 366-2212 
 
or 
 
http://ops.fhwa.dot.gov/freight/regulate/sw/ 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SECTION 904 - NOTICE TO BIDDERS NO. 6289 CODE: (IS) 
 
DATE: 09/26/2002 
 
SUBJECT: Certification of Traffic Control Devices 
 
 
Category 1 Traffic Control Devices 
 
Category 1 traffic control devices are defined as low-mass, single-piece traffic cones, tubular 
markers, single-piece drums, and delineators. 
 
The Contractor shall certify to the Project Engineer by a letter ONLY stating that the Category 
1 traffic control devices, furnished and used, either meet the requirements of NCHRP Report 
350 or were purchased prior to October 1, 1998. 
 
All documentation supporting the certification is to be kept on file by the Contractor subject to 
review by the Department at any time.  Support documentation shall be kept on file for two 
years after the completion of the project. 
 
The Contractor may self-certify Category 1 Traffic Control Devices.  In order to make the self-
certification, the Contractor shall have as a minimum the following support documentation 
regarding the certification. 
 

1. A title, e.g., "Certification of Crashworthiness"; 
2. Name and address of vendor making the certification; 
3. Unique identification of the certificate (such as serial number) with numbered pages and 

the total number of pages; 
4. Description and unambiguous identification of the item tested; 
5. Identification of the basis for self-certification process used and to what test level of 

NCHRP Report 350.  This basis as crash test experience with similar devices or years of 
demonstrably safe operational performance; 

6. A signature and title, or an equivalent identification of the person(s) accepting 
responsibility for the content of the certification, however produced, and the date of 
issue; 

7. A statement that the certification shall not be reproduced except in full. 
 
All documentation supporting the self-certification is to be kept on file by the Contractor 
subject to review by the Department at any time.  Support documentation shall be kept on file 
for two years after the completion of the project. 
 
The Contractor's letter to the Project Engineer shall state that all Category 1 traffic control 
devices, furnished and used, were purchased after October 1, 1998 and met the requirements of 
NCHRP Report 350, or that the Category 1 traffic control devices, furnished and used, were 
purchased prior to October 1, 1998. 
 
Category 2 Traffic Control Devices 
 
Category 2 traffic control devices are defined as barricades, intrusion detectors, vertical panel 
assemblies, portable sign supports, drums with warning lights, and cones with warning lights. 
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The Contractor shall certify to the Project Engineer by a letter ONLY stating that the Category 
2 traffic control devices, furnished and used, either meet the requirements of NCHRP Report 
350 or were purchased prior to October 1, 2000.  The Contractor's letter shall state that all 
Category 2 traffic control devices, furnished and used, were purchased after October 1, 2000 
and met the requirements of NCHRP Report 350, or that the Category 2 traffic control devices, 
furnished and used, were purchased prior to October 1, 2000. 
 
Category 3 Traffic Control Devices 
 
Category 3 Traffic Control Devices are items similar to Category 2 but weigh more than 100 
pounds.  Category 3 Traffic Control Devices include concrete barrier, truck mounted 
attenuators (TMAs), workzone crash cushions, and fixed sign supports. 
 
Concrete barrier and fixed sign supports, furnished and used, and purchased after October 1, 
2002 must meet the requirements of Report 350. 
 
The Contractor shall furnish a letter ONLY certifying that all concrete barrier and fixed sign 
supports purchased after October 1, 2002 meets the requirements of NCHRP Report 350.  
Concrete barrier and fixed sign supports purchased prior to October 1, 2002 may be used 
without written certification until they complete their normal service life. 
 
Work zone crash cushions and truck mounted attenuators (TMAs), furnished and used, and 
purchased after October 1, 1998 must meet the requirements of Report 350. 
 
The Contractor shall furnish a letter certifying that all work zone crash cushions and TMAs 
purchased after October 1, 1998 meets the requirements of NCHRP Report 350.  Work zone 
crash cushions and TMAs purchased prior to October 1, 1998 may be used without written 
certification until they complete their normal service life. 
 
Contractor's Letter to the Project Engineer 
 
The following is an example of a letter to the Project Engineer. 
 
“I, (Contractor's name), certify that the Category 1 traffic control devices used on this project 
and purchased after October 1, 1998 meet the requirements of NCHRP Report 350 and all 
Category 1 traffic control devices used on this project not meeting NCHRP Report 350 were 
purchased prior to October 1, 1998. 
 
I also certify that the Category 2 traffic control devices used on this project and purchased after 
October 1, 2000 meet the requirements on NCHRP Report 350 and all Category 2 traffic 
control devices used on this project not meeting NCHRP Report 350 were purchased prior to  
October 1, 2000. 
 
I also certify that except for concrete median barrier, all of the Category 3 traffic control devices 
crash cushions and truck mounted attenuators used on this project and purchased after October 
1, 1998 meet the requirements on NCHRP Report 350 and all Category 3 crash cushions and 
truck mounted attenuators used on this project not meeting NCHRP Report 350 were purchased 
prior to October 1, 1998.” 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SECTION 904- NOTICE TO BIDDERS NO. 6522 CODE: (SP) 
 
DATE: 05/12/2003 
 
SUBJECT: Removal of Construction Signs 
 
Bidders are hereby advised that upon receipt of the Final or Partial Maintenance Release, as 
documented in writing by the State Construction Engineer, the Contractor shall have fifteen 
(15) calendar days in which to remove all construction signs on the project.  It is agreed that if 
the signs are not removed within the fifteen (15) calendar days the signs shall be considered 
abandoned and shall become the property of the Mississippi Transportation Commission 
which may remove, use, and/or dispose of such signs as it sees fit. 
 
The Contractor shall place and maintain appropriate construction signs for any additional 
work on the project after the Maintenance Release has been issued.  These construction signs 
will not be measured for separate payment.  Payment for these signs shall be included in Pay 
Item No. 618-A, Maintenance of Traffic. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 6618 CODE: (SP) 
 
DATE: 6/19/2003 
 
SUBJECT: Submittal of Hydrated Lime Shipping Tickets 
 
In accordance with Subsection 907-401.02.3.1 of the specifications, the Contractor shall provide the 
District Materials Engineer with a copy of each shipping ticket from the supplier including the project 
number, date, time and weight of hydrated lime shipped and used in Hot Mix Asphalt (HMA) 
production. 
  
The Contractor is advised that an amount equal to twenty-five percent (25%) of the total value of HMA 
items performed during the initial estimate period in which the Contractor fails to submit the hydrated 
lime shipping tickets to the District Materials Engineer will be withheld from the Contractor's earned 
work.  Non-conformance with this specification for successive estimate period(s) will result in the total 
value (100%) of HMA items performed during this period(s) being withheld from the Contractor's 
earned work.  Monies withheld for this non-conformance will be released for payment on the next 
monthly estimate following the date the submittal of hydrated lime shipping tickets to the District 
Materials Engineer is brought back into compliance with this specification. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO.  6783 CODE: (IS) 
 
DATE: 10/28/2003 
 
SUBJECT: Fuel Tax Applicability to Bidders and Contractors 
 
 
Bidders are hereby advised that the “Mississippi Special Fuel Tax Law”, Section 27-55-501, et 
seq. and it’s requirements and penalties apply to any contract for construction, reconstruction, 
maintenance or repairs, for contracts entered into with the State of Mississippi, any political 
subdivision of the State of Mississippi, or any Department, Agency, Institute of the State of 
Mississippi or any political subdivision thereof. 
 
The Mississippi State Tax Commission will be notified of the name and address of the 
Contractor that is awarded this contract.  The Contractor will be subject to an audit during the life 
of this contract to make certain that all applicable fuel taxes are being paid promply as outlined in 
Section 27-55-501, et seq. 
 
In addition to any audits performed by the Mississippi State Tax Commission, the Department 
also reserves the right to audit the Contractor’s records during the life of this contract to make 
certain that all applicable fuel taxes are being paid promply as outlined in Section 27-55-501, et 
seq. 

30



MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SECTION 904 - NOTICE TO BIDDERS NO. 6794 CODE: (SP) 
 
DATE: 11/12/2003 
 
SUBJECT: Estimated Monthly Quantities 
 
Bidders are hereby advised that each month the Contractor works, the Engineer furnishes the 
Contractor with a monthly progress estimate showing the total estimated quantities for each pay 
item in the contract.  The Contractor should review the Engineer's progress estimate as to the 
accuracy of the quantities.  Should the Engineer's estimated quantity for any pay item be greater 
than a tolerance of plus or minus ten percent (±10%) of the Contractor's estimated quantity, the 
Contractor should confer with the Resident or Project Engineer to rectify any differences.  Each 
should make a record of the differences, if any, and conclusions reached.  In the event mutual 
agreement cannot be reached, the Contractor will be allowed a maximum of 15 calendar days 
following the ending date of the monthly estimate in question to file in writing, a protest Notice 
of Claim in accordance with the provisions Subsection 105.17.  Otherwise, the Engineer's 
estimated quantities shall be considered acceptable pending any changes made during the 
checking of final quantities. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SECTION 904 - NOTICE TO BIDDERS NO. 6840 CODE:  (SP) 
 
DATE: 02/09/2004 
 
SUBJECT: Petroleum Products Base Prices For Contracts Let In March, 2004 
 
REFERENCE: Subsection 907-109.07 
 
 
The following base prices are to be used for adjustment in compensation due to changes in costs 
of petroleum products: 
 

FUELS 
 
  Per Gallon Per Liter 
 
Gasoline $1.4328 $0.3785 
Diesel $1.3138 $0.3471 
 
 

MATERIAL OF CONSTRUCTION 
 
 
Asphalt Cements** Per Gallon Per Ton Per Liter Per Metric Ton 
 
 Viscosity Grade AC-5  $0.8079 $191.67 $0.2134 $211.28 
 Viscosity Grade AC-10 $0.7882 $187.00 $0.2082 $206.13 
 Viscosity Grade AC-20 $0.7762 $184.14 $0.2051 $202.98 
 Viscosity Grade AC-30 $0.7762 $184.14 $0.2051 $202.98 
 Grade PG-58-28 $0.8043 $190.83 $0.2125 $210.35 
 Grade PG 64-22 $0.7828 $185.71 $0.2068 $204.71 
 Grade PG 67-22 $0.7882 $187.00 $0.2082 $206.13 
 Grade PG 76-22 $1.1486 $272.50 $0.3034 $300.37 
 Grade PG 82-22 $1.3016 $308.80 $0.3438 $340.39 
 
 
Emulsified Asphalts 
 
Grade EA-4 (SS-1) $0.7267 $0.1920 
Grade RS-2C (CRS-2) $0.7433 $0.1964 
Grade CRS-2P $0.8590 $0.2269 
 
 
Primes 
 
Grades EA-1 and MC-70 $0.9550 $0.2523 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 

SECTION 904 - NOTICE TO BIDDERS NO. 6896   CODE: (SP) 
 
DATE: 2-19-2004 
 
SUBJECT: CONTRACT TIME 
 
PROJECT: BWO-3074-82(002)  501242  --  Yazoo County 
 
The Notice to Proceed will not be issued by separate issuance, its issuance and date shall be 
simultaneous with the execution of the Contract, and the date for beginning of Contract Time 
will be May 13, 2004.   
 
The calendar date for completion of this Contract shall be March 31, 2005, which date or 
extended date as provided in Subsection 108.06 shall be the end of Contract Time. 
 
A progress schedule as referenced to in Subsection 108.03 will not be required for this Contract.  
A Construction Schedule as described in Section 01310 of this Special Provision will be required 
instead. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-101-5 CODE:  (IS) 
 
DATE: 01/03/2002 
 
SUBJECT: Definitions 
 
Section 101, Definitions and Terms, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
907-101.02--Definitions.  Delete the definition of "Change Order" on page 101-4. 
 
Delete the definition of “Extra Work Order” on page 101-6. 
 
Delete the definition of "Optional Items" on page 101-8 and substitute: 
 
Optional Items - Items listed in the bid schedule of the proposal which are considered to be 
comparable for the purpose intended, and the Contractor is required to make a selection prior 
to or at the time of execution of the contract. 
 
After the eighth definition on page 101-9, add the following: 
 
Quantity Adjustment - A modification of contract quantities covering increases or decreases 
resulting from plan errors, omissions or changes made necessary in order to carry out the 
intent of the plans. 
 
 
Delete Figure 1 at the end of Section 101 on page 101-13, and substitute the following: 
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MISSISSIPPI STATE HIGHWAY DEPARTMENT 
 
 
SPECIAL PROVISION NO. 907-102-1 CODE:  (IS) 
 
DATE: 9/5/90 
 
SUBJECT: Combination Bids 
 
 
Section 102, Bidding Requirements and Conditions, of the 1990 Edition of the Standard 
Specifications for Road and Bridge Construction, is hereby amended as follows: 
 
Delete Subsection 102.11 in toto and substitute the following: 
 
907-102.11--Combination Bids.  Combination bids which combine two or more in-
dividual projects may be submitted by stating in writing on each project proposal to be 
considered in the combination, one of the following: 
 

(a) That the bidder is bidding on "All or None" of the work for designated 
proposals.  The Department will evaluate all bids on these proposals and make 
awards based on the bids most advantageous to the State. 
 
(b) The reduction the bidder will make in the unit price of one or more of the 
items in any or all of the proposals if awarded the combination; however, the 
bidder will not be permitted to make a reduction in any unit price that may be 
fixed by the Department in the proposal.  The Department will select from the 
proposals submitted the individual or combination bids most advantageous to the 
State. 
 
(c) That he is bidding on a number of projects but desires to be awarded work 
not to exceed a specified total amount or a specified number of contracts.  The 
Department will select from his proposal those which are most advantageous to 
the State within its specified amount or total number of contracts. 

 
Combination bids which state that a lump sum shall be deducted from the final estimate 
or retained percentage, or that a reduction in prices shall be made on a percentage basis, 
or that states that award of a job is contingent upon being awarded another job will not be 
accepted and the bids with which such a letter is submitted will be considered irregular 
and rejected. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-102-8 CODE:  (IS) 
 
DATE: 03/01/2002 
 
SUBJECT: Preparation of Proposal 
 
Section 102, Bidding Requirements and Conditions, of the 1990 Edition of the Mississippi 
Standard Specifications for Road and Bridge Construction is hereby amended as follows: 
 
907-102.06--Preparation of Proposal.  Delete in toto the second full paragraph on page 102-
4 and substitute: 
 
Bid sheets generated by the Department’s Electronic Bid System (EBS) along with a 
completed proposal package will constitute the official bid and shall be signed on the last 
sheet of the EBS generated bid sheets and delivered to the Department in accordance with the 
provisions of Subsection 102.09. 
 
Bidders are cautioned that using older versions of the EBS will result in improperly printed 
bid sheets.  The latest version of the EBS can be obtained at no cost from the MDOT Contract 
Administration Division or at the MDOT website, www.mdot.state.ms.us. 
 
If bidders submit EBS generated bid sheets, then the bid sheets included in the proposal 
should not be completed.  The EBS generated bid sheets should be stapled together and 
included in the bid proposal package in the sealed envelope.  If both the forms in the proposal 
and the EBS generated bid sheets are completed and submitted, only the EBS generated sheets 
will be recognized and used for the official bid.  The diskette containing the information 
printed on the EBS generated bid sheets should be placed in the pouch located on the inside of 
the front cover of the bid proposal package.  Bid sheets printed from the EBS should be a 
representation of the data returned on the diskettes.  To have a true representation of the bid 
sheets, the Bidder must copy the inputted unit prices back to the diskette by using the option 
titled “Copy Project File To Floppy Disk” from the drop-down menu under “Projects”.  
Otherwise, the unit prices bid will not be recorded to the diskette.  Bidders are cautioned that 
failure to follow proper diskette-handling procedures could result in the Department being 
unable to process the diskette.  Any modification or manipulation of the data contained on 
the diskette, other than entering unit bid prices, will not be allowed and will cause the 
Contractor’s bid to be considered irregular. 
 
When the bid schedule lists optional items, the Contractor's selection may, but is not required 
to, be made at the time of bidding.  For optional items not pre-selected, the Contractor's 
selection shall be made prior to or at the time of execution of the contract. 

37



MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-103-5 CODE:  (IS) 
 
DATE: 12/2/99 
 
SUBJECT: Execution and Approval of Contract 
 
Section 103, Award and Execution of the Contract, of the 1990 Edition of the Mississippi 
Standard Specifications for Road and Bridge Construction is hereby amended as follows: 
 
907-103.01-Consideration of Proposals.  Delete the third paragraph of Subsection 103.01 on 
page 103-1, and substitute the following:  
 
In consideration of contract proposals which are equal to or in excess of $50,000 and financed 
100% with State funds, a nonresident bidder domiciled in a state having laws granting 
preference to local Contractors will be considered for such contracts on the same basis as the 
nonresident bidder's state awards contracts to Mississippi Contractors bidding under similar 
circumstances.  When a nonresident Contractor submits a bid equal to or in excess of $50,000 
on a contract financed 100% with State funds, a copy of the current laws from the state of 
domicile and an explanation thereof pertaining to treatment of nonresident Contractors shall 
be attached.  If no preferential treatment is provided for Contractors in the state of domicile 
and contracts are awarded to the lowest responsible bidder, a statement to this effect shall be 
attached.  Should the attachment not accompany the bid when submitted, the Contractor shall 
have 10 days following the opening of the bids to furnish the required information to the 
Contract Administration Engineer for attachment to the bid.  As used herein, the term 
"resident Contractors" includes a nonresident person, firm or corporation that has been 
qualified to do business in this State and has maintained a permanent full-time office in the 
State of Mississippi for two years prior to January 1, 1986, and the subsidiaries and affiliates 
of such a person, firm or corporation. 
 
907-103.04--Return of Proposal Guaranty.  Delete the third paragraph of Subsection 103.04 
on page 103-2 and substitute the following: 
 
In the event no award is made within 30 days after the opening of bids, the Executive 
Director may permit the successful bidder to replace the certified check or cashier's check 
with a satisfactory bidder's bond. 
 
Delete in toto Subsection 103.07 on page 103-2, and substitute the following: 
 
907-103.07--Execution and Approval of Contract.  The successful bidder to whom the 
contract has been awarded shall sign and file with the Director the contract and all documents 
required by the contract within 10 days after the contract has been mailed to the bidder.  The 
contract may require certain documents be submitted at an earlier date, in which case, those 
documents shall be submitted within the time frame specified.  If the contract is not executed 
by the Department within 15 days following receipt of the signed contract and all necessary 
documents, the bidder shall have the right to withdraw his bid without penalty.  No contract is 
in effect until it is executed by all parties. 
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907-103.08--Failure to Execute Contract.  Delete in toto Subsection 103.08 on page 103-2, 
and substitute the following: 
 
Failure of the bidder to execute the contract and file acceptable bond within 10 days shall be 
just cause for the cancellation of the award and forfeiture of the proposal guaranty which shall 
become the property of the Department, not as a penalty but in liquidation of damages 
sustained.  Award may then be made to the next lowest responsible bidder, or the work may 
be readvertised at the discretion of the Department. 
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MISSISSIPPI STATE HIGHWAY DEPARTMENT 
 

SPECIAL PROVISION NO. 907-104-3 CODE:  (IS) 
 
DATE: 11/27/91 
 
SUBJECT: Significant Changes in the Character of Work and Differing Site 

Conditions 
 
Section 104, Scope of Work, of the 1990 Edition of the Mississippi Standard Specifications 
for Road and Bridge Construction is hereby amended as follows: 
 
907-104.02.1--Significant Changes in the Character of Work. 
 
Delete the first sentence of the first paragraph of Subsection 104.02.1 on page 104-1 and 
substitute: 
 
If the alterations or changes in quantities significantly change the character of the work under 
the contract, whether such alterations or changes are in themselves significant changes to the 
character of the work or by affecting other work cause such other work to become 
significantly different in character, an adjustment, excluding anticipated profit, will be made 
to the contract. 
 
Delete the last paragraph of page 104-2 and the first paragraph of page 104-3 and substitute: 
 
907-104.02.2--Differing Site Conditions.  During the progress of the work, if subsurface or 
latent physical conditions are encountered at the site differing materially from those indicated 
in the contract or if unknown physical conditions of an unusual nature, differing materially 
from those ordinarily encountered and generally recognized as inherent in the work provided 
for in the contract, are encountered at the site, the party discovering such conditions shall 
promptly notify the other party in writing of the specific differing conditions before the site is 
disturbed and before the affected work is performed. 
 
Upon written notification by the Contractor, the Engineer will investigate the conditions, and 
if it is determined that the conditions materially differ and cause an increase or decrease in the 
cost or time required for the performance of any work under the contract, an adjustment, 
excluding anticipated profits, will be made and the contract modified in writing accordingly.  
The Engineer will notify the Contractor of the determination whether or not an adjustment of 
the contract is warranted. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-104-12 CODE:  (IS) 
 
DATE: 04/11/2003 
 
SUBJECT: Minor Alterations to the Contract 
 
Section 104, Scope of Work, of the 1990 Edition of the Mississippi Standard Specifications for 
Road and Bridge Construction is hereby amended as follows: 
 
After the end of Subsection 104.02.2 on page 104.3, add the following: 
 
907-104.02.3--Minor Alterations to the Contract.  When the Department makes alterations 
in the details of construction or specifications that are minor in nature, the Resident or Project 
Engineer may elect to make an equitable adjustment to the contract under the provisions of this 
subsection.  Minor alterations shall be defined as those alterations to the contract that are not 
addressed in the Standard Specifications, or supplements thereto, and are valued at less than 
$5,000.00.  The District Engineer shall designate, in writing, the Resident or Project Engineer 
authorized to execute the Class I Supplemental Agreement.  The Resident or Project Engineer 
and Contractor shall agree upon the scope of work and a lump sum amount, within the above 
stated limit, for the work to be performed.  The agreement shall be reflected in a Class I 
Supplemental Agreement signed by the Resident or Project Engineer and the Contractor's 
authorized representative, which, when it bears both the signature of the Resident or Project 
Engineer and Contractor, shall constitute the scope of work and basis of payment under the 
item "Minor Alterations to the Contract."  Work shall not proceed until both parties sign the 
agreement. 
 
Any adjustment of contract time due to Minor Alterations will be in accordance with 
Subsection 108.06 of the Standard Specifications. 
 
Payment will be made under: 
 
907-104-A S/A: Minor Alterations to the Contract - lump sum 
 
(This pay item is not to be included on the plans or in the contract proposal) 
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MISSISSIPPI STATE HIGHWAY DEPARTMENT 
 
 
SPECIAL PROVISION NO. 907-105-4 CODE:  (SP) 
 
DATE: 5/23/91 
 
SUBJECT: Construction Plans 
 
 
Section 105, Control of Work, of the 1990 Edition of the Mississippi Standard Specifications 
for Road and Bridge Construction is hereby amended as follows: 
 
Delete the first paragraph of Subsection 105.02 in toto and insert:   
 
907-105.02--Plans and Working Drawings.  After the contract is executed by the Director, the 
Contractor will receive free of charge two bound copies of the proposal and contract 
documents (one executed and one blank), and five full scale copies of the plans and two half-
scale copies.  The Contractor shall have available on the work at all times one copy each of 
the plans, specifications and proposal assemblies. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-105-9 CODE: (IS) 
 
DATE: 9/8/95 
 
SUBJECT: Claims 
 
Section 105, Control of Work, of the 1990 Edition of the Mississippi Standard Specifications 
for Road and Bridge Construction is hereby amended as follows: 
 
907-105.17--Claims for Adjustments and Disputes.  Delete in toto Subsection 105.17 on 
pages 105-10 and 105-11 and substitute the following: 
 
It is in the public interest that the Department have early or prior knowledge of an existing or 
impending claim of any nature by the Contractor so that the Department may appropriately 
consider modifying the details of the work or other actions of the Department which might 
result in mitigation or elimination of the effect of the act or conditions objected to by the 
Contractor and so that the Department may institute appropriate procedures, as required, to 
keep strict account of actual costs and to verify, at the time, facts upon which a claim for 
contract time adjustment is made.  Therefore, if in any case the Contractor deems that 
additional compensation is due for work or materials not clearly covered in the contract or not 
ordered by the Engineer as Extra Work, or if the Contractor deems that adjustment in the 
contract time should be made because of any of the reasons provided for in the contract as a 
basis for an extension of time, the Contractor shall notify the Engineer in writing of an 
intention to make such claim for additional compensation before beginning the work on which 
the Contractor bases the claim or for such extension of time as soon as the facts first become 
known on which the Contractor bases the claim for adjustment.  If such written notification is 
not given by the Contractor in accordance with these specifications and the Engineer and the 
Department's Audit Division are not afforded proper facilities by the Contractor for keeping 
strict account of actual costs or verification at the time of facts upon which a claim for 
contract adjustment is made, the Contractor hereby agrees that failure to provide written 
notice has denied the Department the prerogative of verifying additional time, materials, 
equipment, labor and making adjustments in the work which might remove or alleviate the 
conditions for which a claim might be made, and the Contractor further agrees that such 
failure on the Contractor's part shall be a conclusive waiver of any claim, or part thereof. 
 
Mere oral notice or statement will not be sufficient, nor will an unnecessarily delayed notice 
or statement after the event. 
 
Any such notice shall be in writing and shall describe any act of omission or commission by 
the Department or its agents that allegedly caused or contributed to the condition for which a 
claim may be made and the nature of the claimed damage.  The Contractor shall deliver or 
mail the notice to the Project Engineer. 
 
Upon receipt of the notice, the Project Engineer will acknowledge receipt in writing to the 
Contractor with a copy of the notice and acknowledgment to the District Engineer, State 
Construction Engineer and the Department's Audit Director. 
 
The Project Engineer will evaluate the Contractor's claim and forward his/her 
recommendations to the District Engineer with a copy to the State Construction Engineer and 
the Department's Audit Director. 
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The State Construction Engineer, after consultation with the District Engineer and Project 
Engineer, will notify the Audit Division of the Contractor's claim and request that the Audit 
Director take the necessary steps to review the legitimacy of the Contractor's documentation 
of the claim. 
 
Even when the Audit Division determines that the Contractor's documentation relative to the 
time, materials, equipment and labor are legitimate, that division will continue to monitor the 
Contractor's charges until the Contractor's services are complete. 
 
Such notice by the Contractor and the fact that the Engineer has kept account of the costs and 
the Audit Division has verified the legitimacy of the Contractor's documentation and other 
facts as aforesaid shall not in any way be construed as substantiating the validity of a claim. 
 
In presenting a claim, the Contractor shall clearly and specifically state: 
 

(a) The contract subsection number(s) under which each part of the claim is 
made. 

 
(b) The event(s) or conditions covered in each such subsections and made 

the basis for each part of the claim. 
 
(c) A claim for additional compensation shall include supporting auditable 

cost figures from entries made in the original records entered at the time 
of the work.  The Contractor will be required to provide all records that 
the Department's Audit Director deems necessary for the performance of 
an audit in accordance with the United States General Accounting 
Office's Governmental Auditing Standards, the Institute of Internal 
Auditor's Professional Practice Standards, and the American Institute of 
Certified Public Accountant's Auditing Standards. 

 
All claims made shall be sent to the Resident or Project Engineer for review and processing. 
 
If a claim is so vague that the Engineer cannot reasonably and expeditiously determine the 
specific contractual provisions relied on by the Contractor as the basis of each part of the 
claim, or if the Audit Director cannot reasonably and expeditiously determine that the costs 
related to the claim are related specifically to the reference project and are not related to any 
other project(s) that the Contractor is constructing or has constructed, it will be denied by the 
Engineer or returned without action. 
 
Any part of a claim based on after-the-fact general statements of costs such as "Normal cost of 
such work", "computed as a percentage of..... etc." or other such indefinite statements will be 
denied or returned to the Contractor without action. 
 
The Resident or Project Engineer may request supplemental data in writing, or return the 
claim to the Contractor for resubmission in accordance with these specifications. 
 
A claim, as approved by the Department, will be paid in accordance with the provisions of 
104.02 and 104.03 and adjustments in contract time will be made in accordance with the 
provision of 108.06. When a claim is denied or returned without action, the notice will state 
the reasons thereof. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-106-1 CODE:  (IS) 
 
DATE: 9/22/93 
 
SUBJECT: Convict Produced Materials 
 
 
Section 106, Control of Materials, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
After the end of Subsection 106.12 on page no. 106-5, add the following: 
 
 
907-106.13--Convict Produced Materials. 
 
Materials produced after July 1, 1991, by convict labor may only be incorporated in a 
Federal-Aid highway construction project if such materials have been: 
 

(1) Produced by convicts who are on parole, supervised release, or probation 
from a prison or 
 
(2) Produced in a qualified prison facility and the cumulative annual 
production amount of such materials for use in Federal-aid highway 
construction does not exceed the amount of such materials produced in such 
facility for use in Federal-aid highway construction during the 12-month 
period ending July 1, 1987. 
 

Qualified prison facility means any prison facility in which convicts, during the 12-month 
period ending July 1, 1987, produced materials for use in Federal-Aid highway construction 
projects. 
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MISSISSIPPI STATE HIGHWAY DEPARTMENT 
 
 
SPECIAL PROVISION NO. 907-107-6 CODE:  (IS) 
 
DATE: 5/3/93 
 
SUBJECT: Material Pits  (NPDES Permits) 
 
 
Section 107, Legal Relations and Responsibility to Public, of the 1990 Edition of the 
Mississippi Standard Specifications for Road and Bridge Construction is hereby amended as 
follows: 
 
907-107.23--Material Pits.  
 
At the end of Subsection 107-23 on page 107-20, add the following: 
 
The Contractor is further reminded of the Clean Water Act Amendments requiring National 
Pollutant Discharge Elimination System (NPDES) permits for discharges composed entirely 
of storm water from active or inactive surface mining operations, excluding work areas 
covered by a U. S. Army Corps of Engineers Clean Water Act Section 404 Permit.  Questions 
or problems concerning NPDES permits should be directed to the Mississippi Department of 
Environmental Quality (MDEQ), Office of Pollution Control, Industrial Branch, Jackson, 
Mississippi. 
 
The Contractor shall, before a regulated area is opened or enlarged as a material pit, obtain 
from MDEQ the necessary Mining Storm Water NPDES Permit(s) authorizing the discharge 
of storm water subject to the terms and conditions of said permit.  All costs involved in 
obtaining the permit(s) shall be borne by the Contractor.  Delays encountered in obtaining the 
permit(s) will not be a reason for extension of contract time. 
 
For regulated commercial sources, the owner(s) shall bear the responsibility for meeting the 
requirements of the NPDES permitting process. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-107-10 CODE:  (IS) 
 
DATE: 3/1/99 
 
SUBJECT: Contractor’s Responsibility For Work 
 
 
Section 107, Legal Relations and Responsibility to Public, of the 1990 Edition of the 
Mississippi Standard Specifications for Road and Bridge Construction is hereby amended as 
follows: 
 
After the second full paragraph of Subsection107.17 on page 107-15, add the following: 
 
Damage to items of construction, caused by the traveling public on a project or section(s) of a 
project open to traffic, shall be repaired by the Contractor.  The Contractor will be paid for 
repairing such damage to certain acceptably installed items of construction at the contract unit 
price(s) for the applicable item(s) used in the repair.  An acceptably installed item shall be 
complete-in-place meeting the requirements of the specifications.  The acceptably installed 
items of construction eligible to receive payment for repair of damage caused by the traveling 
public shall be  items used for signing, safety and traffic control.  The eligible items shall be 
limited to traffic signal systems, signs and sign supports, lighting items, guard rail items, 
delineators, impact attenuators, median barriers, bridge railing or permanent pavement 
markings.  If damage to the above items necessitate only minor repairs, in lieu of total 
replacement, the work shall be performed in accordance with Subsection 109.04, or as directed 
by the Engineer.  Damage not meeting the requirements to qualify for repair payment shall be 
repaired at no additional cost to the State. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SPECIAL PROVISION NO. 907-107-12 CODE:  (IS) 
 
DATE: 10/21/2003 
 
SUBJECT: Liability Insurance 
 
Section 107, Legal Relations and Responsibility to Public, of the 1990 Edition of the Mississippi 
Standard Specifications for Road and Bridge Construction is hereby amended as follows: 
 
907-107.14.2--Liability Insurance. 
 
Delete Subsection 107.14.2.1 on page 107-12 in toto and substitute: 
 
907-107.14.2.1--General.  The Contractor shall carry contractor's liability (including 
subcontractors and contractual) with limits not less than: $300,000 each occurrence; $1,000,000 
aggregate; automobile liability - $500,000 combined single limit - each accident; Workers' 
Compensation and Employers' Liability - Statutory & $100,000 each accident; $100,000 each 
employee; $500,000 policy limit.  Each policy shall be signed or countersigned by a Mississippi 
Resident Agent of the insurance company. 
 
The Contractor shall have certificates furnished to the Department from the insurance companies 
providing the required coverage.  The certificates shall be on the form furnished by the 
Department and will show the types and limits of coverage. 
 
907-107.14.2.2--Railroad Protective. 
 
Delete the last paragraph on page 107-12 and substitute: 
 

Prior to starting any work on railroad property, the Contractor shall furnish 
satisfactory evidence to the Department that insurance of the forms and amounts set 
out herein in paragraphs (a) and (b) has been obtained. 

 
Delete the last sentence of the first paragraph on page 107-13 and substitute: 
 

Evidence to the Railroad Company shall be in the form of a Certificate of Insurance 
for coverages required in paragraph (b), and the original policy of the Railroad 
Protective Liability Insurance for coverage required in paragraph (a). 

 
Delete the first sentence of the fourth paragraph on page 107-13 and substitute: 
 

For work within the limits set out in 107.18 and this subsection, the Contractor shall 
provide insurance for bodily injury liability, property damage liability and physical 
damage to property with coverages and limits no less than shown in paragraphs (a) 
and (b). 
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Delete subparagraphs (a), (b) and (c) on pages 107-13 and 107-14 and substitute: 
 

(a)  Railroad Protective Liability Insurance shall be purchased on behalf of the 
Railroad Company with limits of $2,000,000 each occurrence; $6,000,000 aggregate 
applying separately to each annual period for lines without passenger trains.  If the 
line carries passenger train(s), railroad protective liability insurance shall be 
purchased on behalf of the Railroad Company with limits of $5,000,000 each 
occurrence; $10,000,000 aggregate applying separately to each annual period. 
 
Coverage shall be limited to damage suffered by the railroad on account of 
occurrences arising out of the work of the Contractor on or about the railroad right-of-
way, independent of the railroad's general supervision or control, except as noted in 
paragraph 4 below. 

 
Coverage shall include: 

 
(1) death of or bodily injury to passengers of the railroad and employees of the 

railroad not covered by State workmen's compensation laws, 
 
(2) personal property owned by or in the care, custody or control of the 

railroads, 
 
(3) the Contractor, or any of his agents or employees who suffer bodily injury 

or death as a result of acts of the railroad or its agents, regardless of the 
negligence of the railroads, and 

 
(4) negligence of only the following classes of railroad employees: 

 
 (i) any supervisory employee of the railroad at the job site 
 
 (ii) any employee of the railroad while operating, attached to, or engaged 

on, work trains or other railroad equipment at the job site which are 
assigned exclusively to the Contractor, or 

 
 (iii) any employee of the railroad not within (i) or (ii) above who is 

specifically loaned or assigned to the work of the Contractor for 
prevention of accidents or protection or property, the cost of whose 
services is borne specifically by the Contractor or Governmental 
authority. 

 
(b)  Regular Contractor's Liability, including subcontractors, XCU and railroad 
contractual with limits of $1,000,000 each occurrence; $2,000,000 aggregate.  
Automobile with limits of $1,000,000 combined single limit any one accident; 
Workers' Compensation and Employer's Liability - statutory and $100,000 each 
accident; $100,000 each employee; $500,000 policy limit. Excess/Umbrella 
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Liability  $5,000,000 each occurrence; $5,000,000 aggregate.  All coverage to be 
issued in the name of the Contractor shall be so written as to furnish protection to the 
Contractor respecting his operations in performing work covered by the contract.  
Coverage shall include protection from damages arising out of bodily injury or death 
and damage or destruction of property which may be suffered by persons other than 
the Contractor's own employees. 

 
In addition, the Contractor shall provide for and on behalf of each subcontractor by means of a 
separate and individual liability and property damage policy to cover like liability imposed upon 
the subcontractor as a result of the subcontractor's operations in the same amounts as contained 
above; or, in the alternative each subcontractor shall provide same. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SPECIAL PROVISION NO. 907-107-13 CODE:  (SP) 
 
DATE: 11/13/2003 
 
SUBJECT: Contractor’s Protection Plan 
 
Section 107, Legal Relations and Responsibility to Public, of the 1990 Edition of the 
Mississippi Standard Specifications for Road and Bridge Construction is hereby amended as 
follows: 
 
Delete in toto Subsection 107.22.1 on page 107-17 and substitute: 
 
907-107.22.1--Contractor’s Protection Plan.  At the preconstruction conference or prior to 
starting any work on the project, the Contractor shall submit to the Engineer for approval, an 
erosion control plan to supplement permanent erosion control work required under the 
contract.  As a minimum, the plan shall include the following: 
 

1. Plan profile sheets (11” x 17” or larger) of the entire project showing the locations of 
erosion control devices (pay items) such as silt fence, hay bales, silt basins, slope 
drains, etc.  Also, showing the locations of other measures (absorbed items) such as 
brush barriers, diversion berms, etc. that the Contractor may elect to use to prevent 
siltation. 

 
2. A plan for disposal of waste materials, if applicable. 

 
3. A detailed schedule of operations at locations of high siltation potential to clearly 

indicate how siltation of streams, lakes and reservoirs and the interruption of normal 
stream flows will be held to a practical and feasible minimum. 

 
The plan shall be updated as needed during the progress of the project.  Work shall not be 
started until an erosion control plan is approved by the Engineer. 
 
The Engineer will have the authority to suspend all work and/or withhold payments for failure 
of the Contractor to carry out provisions of the erosion control plan and/or proper 
maintenance thereof. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SPECIAL PROVISION NO. 907-108-11 CODE: (SP) 
 
DATE: 4/30/98 
 
SUBJECT: Determination and Extension of Contract Time 
 
Section 108, Prosecution and Progress, of the 1990 Standard Specifications for Road and 
Bridge Construction is modified as follows: 
 
Delete Subsection 108.06 in toto, and insert: 
 
907-108.06 - Determination and Extension of Contract Time.  Contract Time will be 
established on the basis of a Completion Date, as indicated in the contract.  The span of time 
allowed for the completion of the physical features of work included in the contract will be 
indicated in the contract documents and will be known as "Contract Time." 
 
For contracts in which a Completion Date is specified, the span of Contract Time shall be 
determined by the number of Calendar Days allowed in the contract between the date for the 
beginning of Contract Time and the Specified Completion Date or revised date for beginning 
of Contract Time and the revised Specified Completion Date in accordance with the 
provisions of the contract. 
 
The span of time allowed in the contract as awarded is based on the quantities used for 
comparison of bids.  If satisfactory fulfillment of the contract requires performance of work 
in greater quantities than those set forth in the proposal, the time allowed for completion shall 
be increased in Calendar Days in the same ratio that the cost of such added work, exclusive 
of the cost of work altered by Supplemental Agreement for which a time adjustment is made 
for such altered work in the Supplemental Agreement, bears to the total value of the original 
contract unless it can be established that the extra work was of such character that it required 
more time than is indicated by the money value. 
 
The Contractor shall provide sufficient materials, equipment and labor to guarantee the 
completion of the project in accordance with the plans and specifications within the Contract 
Time. 
 
At any given date, the ratio of the accumulated monetary value of that part of the work 
actually accomplished to the total contract bid amount adjusted to reflect approved increases 
or decreases shall determine the "percent complete" of the work. 
 
The percentage elapsed time shall be calculated as a direct ratio of the expired Calendar Days 
to the total Calendar Days provided for in the contract. 
 
No extension of the Specified Completion Date will be granted except as provided herein, 
and, except for abnormal delays caused solely by the State or other governmental authorities, 
or unforeseeable disastrous phenomena of nature of the magnitude of earthquakes, 
hurricanes, tornadoes, or flooded essential work areas which are deemed to unavoidably 
prevent prosecuting the work. 
 
Any revision of the Specified Completion Date provided for in the contract will be made 
automatically on the Specified Completion Date as established in the contract, and at a later 
date if additional conditions so warrant. 
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In the event the Engineer determines that the completion date when extended as provided in 
the contract would cause certain items of work or portions thereof, properly prosecuted in the 
normal sequence and manner, to fall within a period of seasonal or temperature limitations, 
he will make a determination as to the scope of unavoidable delays, if any, contemplated 
because of such seasonal or temperature limitations for periods in excess of those con-
templated in the original contract.  The Director may thereupon establish a revised contract 
completion date by notifying the Contractor and his Surety in writing of such established 
completion date as warranted by the engineering determination. 
 
Liquidated Damages as set forth under the heading "Per Calendar Day" in the "Schedule of 
Deductions for Each Day of Overrun in Contract Time," Subsection 108.07, shall be 
applicable to each Calendar Day after the Specified Completion Date, or authorized extension 
thereof, and until all work under the contract is completed. 
 
Progress Schedule referred to in Subsection 108.03 will not be required. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SPECIAL PROVISION NO. 907-108-20 CODE: (IS) 
 
DATE: 1/02/2003 
 
SUBJECT: Liquidated Damages Table 
 
Section 108, Prosecution and Progress, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby modified as follows: 
 
Delete the table in Subsection 108.07 on page 108-12, and substitute the following: 
 
 
 

Schedule of Deductions for Each Day of Overrun in Contract Time 

Original Contract Amount Daily Charge 
From More 

Than 
To and 

Including 
Per 

Calendar Day 

 $ 0  $ 100,000  $ 140 
 100,000  500,000  200 
 500,000  1,000,000  300 
 1,000,000  2,000,000  400 
 2,000,000  5,000,000  650 
 5,000,000  10,000,000  750 
 10,000,000  -----  1,400 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-109-8 CODE:  (IS) 
 
DATE: 9/8/95 
 
SUBJECT: Claims 
 
 
Section 109, Measurement and Payment, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
At the end of Section 109 on page 109-9, add the following: 
 
907-109.12--Right to Audit.  The Department reserves the right to audit the Contractor's 
records at any time during the contract period and up to three years after the final contract 
payment or up to three years after any litigation is filed with court, whichever is later.  If the 
Department commences an audit, the Contractor will be required to provide sufficient original 
documents and records to satisfy the Department's Audit Division that the costs included in the 
Contractor's claim were incurred solely in performance of the referenced project and project 
phase and were not incurred on any other project or phase of the referenced project that the 
Contractor is constructing or has constructed.  Department's audit will be conducted in 
accordance with United States General Accounting Office's Governmental Auditing Standards, 
the Institute of Internal Auditor's Professional Practice Standards, and the American Institute 
of Certified Public Accountant's Auditing Standards. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-109-14 CODE:  (IS) 
 
DATE: 12/12/2002 
 
SUBJECT: Measurement and Payment for Changes in Costs of Construction 

Materials  (Fuels and Asphalt) 
 
 
Section 109, Measurement and Payment, of the 1990 Edition of the Standard Specifications 
for Road and Bridge Construction, is hereby amended as follows: 
 
Delete line 9, page 109-8 and add the following subsection: 
 
907-109.07 - Changes in Material Costs.  Because of the uncertainty in estimating the costs of 
petroleum products that will be required during the life of a contract, adjustment in 
compensation for certain materials is provided as follows: 
 
Bituminous Products--Each month the Department will acquire unit prices from producers or 
suppliers who supply the State highway construction industry with bituminous products.  The 
average of all quotes for each product will serve as the base price for contracts let in the 
subsequent month. 
 
Fuels--Selected cash price quotations for bulk gasoline and diesel fuel will be taken from 
Platt's Oilgram PAD 2 and PAD 3.  The appropriate adjustment per gallon for gasoline and 
diesel fuel will be added to the quotations to allow for taxes and markups.  The prices thus 
determined will serve as the base prices for contracts let in the subsequent month. 
 
The established base prices for bituminous products and fuels will be included in the contract 
documents under a Notice to Bidders entitled "Petroleum Products Base Prices For Contracts 
Let In (Month and Year)." 
 
Each month thereafter the Engineer will be furnished with the current monthly prices.  
Adjustments for change in cost will be determined from the difference in the contract base 
prices and the prices for the period that the work is performed and for the quantities 
completed provided the price change in a product is more than five percent.  Adjustments may 
increase or decrease compensation depending on the difference between the base prices and 
prices for the estimate period. 
 
The adjustments will be determined for the quantities of bituminous products and the average 
fuel requirements for processing a unit of work as set forth herein. 
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COST ADJUSTMENT FACTORS FOR FUEL USAGE 
 

Item of Work Units Code Diesel Gasoline 
 
Excavation & Embankment 
(Except Structure and 
Foundation) gallons/cubic yard (E) 0.29 0.15 
 
Granular Materials, gallons/cubic yard (GY) 0.88 0.57 
Stabilizer Aggregates or or 
Coarse & Seal Aggregates gallons/ton (GT) 0.62 0.40 
 
Subgrade & Base 
Mixing Items gallons/square yard (M) 0.044 0.028 
 
Hot Mix Asphalt (HMA) gallons/ton (B) 2.57 0.78 
 
Asphalt Drainage Course gallons/square yard (D) 0.49 0.15 
 
Portland Cement Concrete 
Base & Pavement gallons/square yard (C) 0.11 0.15 
 
Bridge Items, Structural 
Concrete, Pipe Culverts, 
(Including Foundation & 
Structural Excavation and 
all other Concrete related 
items) gallons/$1000 (S) 11.0 13.0 
 
 

CONSTRUCTION MATERIALS 
 
The items and quantities subject to compensation adjustment: 
 
ADJUSTMENT  CODE 
 
(A1) Asphalt for HMA mixture -- theoretical gallons based on job mix formula and unit 

weight of 8.43 pounds per gallon (new asphalt only for recycled HMA mixture). 
 
(A2) Asphalt for Surface Treatment -- pay quantity in gallons. 
 
(A3) Asphalt for Prime -- pay quantity in gallons. 
 
(A4) Asphalt for Curing Seal -- 0.25 gallons per square yard. 
 
(A5) Asphalt for Bituminous Treated Roving -- 0.50 gallons per square yard. 
 
(A6) Asphalt for Asphalt Drainage Course -- theoretical gallons per square yard based on 

job mix formula and unit weight of 8.43 pounds per gallon. 
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Any difference between checked final quantity and the sum of quantities shown on the 
monthly estimates for any item will be adjusted by the following formula: 
 
  FA = (FCQ - PRQ) x EA 
 Where FA = Final Adjustment 
  FCQ = Final Checked Quantity 
  PRQ = Total Quantity Previously Reported on Monthly Estimate 
  EA = Total Adjustment Shown on Monthly Estimate 
 
The final adjustment is to consider any error(s) that may have been made in the computations 
of monthly adjustments. 
 
After the expiration of contract time, including all authorized extensions, adjustments will be 
computed using fuel and material prices that are in effect at the expiration of contract time. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SUPPLEMENT TO SPECIAL PROVISION NO. 907-109-15 
 
DATE: 02/13/2004 
 
SUBJECT: Retainage 
 
 
Delete Subsection 907-109.06.3 on page 2 and substitute the following. 
 
907-109.06.3--Retainage.  Regardless of the value of the earned work based on the value of 
work scheduled for completion by the approved progress schedule, no deduction for retainage 
will be made from payments and advancement of materials due to the Contractor.  Likewise, the 
Contractor shall not withhold any retainage from any payments due to a Subcontractor or 
Supplier. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SPECIAL PROVISION NO. 907-109-15 CODE: (IS) 
 
DATE: 01/05/2004 
 
SUBJECT: Measurement and Payment 
 
Section 109, Measurement and Payment, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
907-109.06.2--Advancement on Materials.  After the first sentence of the first paragraph of 
Subsection 109.06.2 on page 109-6, add the following: 
 
Advance payment may be requested for structural steel members provided fabrication has been 
completed and the members have been declared satisfactory for storage by a Department 
representative. 
 
Remove the period at the end of the third sentence of the first paragraph of Subsection 109.06.2 
on page 109-6 and add the following: 
 
; or in the case of prestressed concrete members that may require being produced at an out-of-
state location, the prestress members shall be produced and may be stored at the commercial 
manufacturer’s yard provided it is a PCI certified plant on the Department’s List of Approved 
Prestress & Precast Plants and it is located within the continental United States; or in the case of 
structural steel members that may require fabrication at an out-of-state location, the fabricated 
members may be stored at the location of the commercial fabricator's yard provided it is located 
within the continental United States. 
 
Delete the second paragraph of Subsection 109.06.2 on page 109-6 and substitute the following: 
 
Advancements will not be allowed until the Project Engineer has received triplicate copies of 
material invoices and certified test reports or acceptable certificates of conformance, and in the 
case of materials stored at the commercial producer's/fabricator's yard, the material shall be 
positively identified for the specific project and a Certificate of Storage issued by the State 
Materials Engineer, another designated Department employee or a designated representative of 
the Department.  Requests for advancements on fabricated structural steel members  and 
prestress concrete members stored out-of-state will be denied when the Department does not 
have available a designated representative to issue a Certificate of Storage. 
 
Delete the first sentence of the third paragraph of Subsection 109.06.2 on page nos. 109-6 and 
109-7 and substitute the following: 
 
The Contractor shall make suitable arrangements to the satisfaction of the Engineer for storage 
and protection at approved sites or, in the case of materials stored at the commercial producer's 
yard located in Mississippi or, in the case of fabricated structural steel members stored at the 
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commercial fabricator's yard or prestress concrete members stored at a commercial 
manufacturer’s yard located within the continental United States, the Contractor shall make 
arrangements with the producer/fabricator for suitable storage and protection. 
 
Delete the second full paragraph on page 109-7, and substitute: 
 
Unless specifically provided for in the contract, advance payment will not be made on materials, 
except for fabricated structural steel members or prestress concrete members, stored or 
stockpiled outside of the State of Mississippi. 
 
Delete in toto Subsection 109.06.3 on pages 109-7 and 109-8, and substitute the following: 
 
907-109.06.3--Retainage.  Regardless of the value of the earned work based on the value of 
work scheduled for completion by the approved progress schedule, no deduction for retainage 
will be made from payments due to the Contractor.  Likewise, no retainage will be made on any 
advancement of materials to the Contractor. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-203-15 CODE:  (IS) 
 
DATE: 11/26/2002 
 
SUBJECT: Excavation and Embankment 
 
Section 203, Excavation and Embankment, of the 1990 Edition of Mississippi Standard 
Specifications for Road and Bridge Construction, is hereby amended as follows: 
 
 
907-203.03--Construction Requirements.   
 
907-203.03.8.7--Compaction of Embankments.  Delete the fifth paragraph of Subsection 
203.03.8.7 on page 203-11 and substitute the following: 
 
For basement and design soils, the required density shall be 95.0 percent and 98.0 percent, 
respectively.  If a density test fails within minus two percent (-2.0%), 93.0 to 95.0% or 96.0 to 
98.0%, of the required density, a verification test will be performed and the average of the two 
tests will be the test value for the lot.  If this test value does not meet the required density 
(95.0 or 98.0%), the  lot shall be rejected.  If the original test value exceeds minus two percent 
(-2%) of the required density, no verification test will be performed and the lot shall be 
rejected. 
 
907-203.05--Basis of Payment.  Delete the first, fifth, and ninth pay item, description and 
unit of measure shown on page 203-13, and substitute the following: 
 
907-203-A: Unclassified Excavation (___________) - per cubic yard 
 FM or LVM 
 
907-203-E: Borrow Excavation  (________________)(Class____) - per cubic yard 
 FM, FME or LVM 
 
907-203-EX: Borrow Excavation (AH)(____________)(Class _____) - per cubic yard 
 FME or LVM 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 

SPECIAL PROVISION NO. 907-234-1 CODE: (IS) 
 
DATE: 12/10/2001 
 
SUBJECT: Silt Fence 
 
 
Section 907-234, Silt Fence, of the 1990 Edition of the Mississippi Standard Specifications 
for Road and Bridge Construction is hereby modified as follows: 
 
907-234.05--Basis of Payment.  Add the “907” prefix to the pay items listed on page 234-2. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SPECIAL PROVISION NO. 907-242-136 CODE:  (SP) 
 
DATE: 02/19/2004  
 
SUBJECT: Alterations and Additions to District Material Lab 
 
PROJECT: BWO-3074-82(002) / 501242 - Yazoo County 
 
Section 907-242, Alterations and Additions to District Material Lab, is added to and 
made part of the 1990 Edition of Standard Specifications for Road and Bridge 
Construction. 
 

Section 907-242--Alterations and Additions to District Material Lab 
 
907-242.01-DESCRIPTION.   This Work shall consist of all construction work necessary 
in constructing the Alterations & Additions to District 3 Materials Laboratory for District 
Three at Yazoo City, Yazoo County, Mississippi, in accordance with these 
Specifications and conforming with the Drawings. 
 
It is the intention of these Specifications to provide the necessary items and instruction 
for a complete building including all code compliance. Omission of items or instruction 
necessary or considered standard good practice for the proper installation and 
construction of the building shall not relieve the Contractor of furnishing and installing 
such items and conforming to the building codes having jurisdiction. 
 
907-242.02--Materials.   See applicable Subsections of 907-242.03. 
 
907-242.03--Construction Requirements 
 
GENERAL INDEX 
 
DOCUMENT 00010  TABLE OF CONTENTS 
DOCUMENT 00015  INDEX OF DRAWINGS 
DOCUMENT 00700  GENERAL CONDITIONS 
DOCUMENT 00800  SUPPLEMENTARY CONDITIONS  
 
DIVISION  1 GENERAL REQUIREMENTS 
 
SECTION 01110  SUMMARY OF WORK 
SECTION   01210  ALLOWANCES 
SECTION 01290  PAYMENT PROCEDURES 
SECTION 01295 SCHEDULE OF VALUES  
SECTION   01310  PROJECT MANAGEMENT AND COORDINATION 
SECTION   01315  PROJECT MEETINGS 
SECTION 01320  CONSTRUCTION PROGRESS DOCUMENTATION  
SECTION   01330   SUBMITTAL PROCEDURES 
SECTION 01355  RENOVATION PROJECT PROCEDURES 
SECTION 01425  REFERENCE DOCUMENTS 
SECTION   01455  TESTING LABORATORY SERVICES 
SECTION   01500  TEMPORARY FACILITIES AND CONTROLS 
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SECTION 01610  BASIC PRODUCT REQUIREMENTS 
SECTION   01630  PRODUCT OPTIONS AND SUBSTITUTION PROCEDURES 
SECTION 01735  CUTTING AND PATCHING 
SECTION   01740  CLEANING 
SECTION   01770  CLOSEOUT PROCEDURES 
SECTION   01785  PROJECT RECORD DOCUMENTS 
 
DIVISION  2 SITE CONSTRUCTION 
 
SECTION 02225  BUILDING DEMOLITIONS 
SECTION 02315  EXCAVATION, FILLING AND GRADING 
SECTION 02365  SOIL TREATMENT FOR TERMITE CONTROL 
 
DIVISION  3 CONCRETE 
 
SECTION 03100  CONCRETE FORMS AND ACCESSORIES  
SECTION 03200  CONCRETE REINFORCEMENT 
SECTION 03300  CAST-IN-PLACE CONCRETE 
SECTION 03450  PRECAST ARCHITECTURAL CONCRETE 
 
DIVISION 4 MASONRY 
 
SECTION 04200  MASONRY UNITS 
 
DIVISION  5 METALS 
 
SECTION 05120  STRUCTURAL STEEL 
SECTION 05500  METAL FABRICATION 
 
DIVISION  6 WOOD AND PLASTICS 
 
SECTION 06100  ROUGH CARPENTRY 
SECTION 06175  WOOD TRUSSES 
SECTION 06400  ARCHITECTURAL WOODWORK 
 
DIVISION  7 THERMAL AND MOISTURE PROTECTION 
 
SECTION 07100  DAMPPROOFING AND WATERPROOFING 
SECTION 07210  BUILDING INSULATION 
SECTION 07610  SHEET METAL ROOFING  
SECTION 07840  FIRESTOPPING 
SECTION  07920   JOINT SEALANTS  
 
DIVISION  8 DOORS AND WINDOWS 
 
SECTION  08100   METAL DOORS AND FRAMES 
SECTION 08230  FRP FLUSH DOORS 
SECTION 08415  ALUMINUM ENTRANCES AND STOREFRONTS 
SECTION 08710  DOOR HARDWARE 
SECTION 08800  GLAZING 
 
DIVISION  9 FINISHES 
 
SECTION 09050  COLOR DESIGN 
SECTION 09250  GYPSUM BOARD 
SECTION 09510  ACOUSTICAL CEILINGS 
SECTION 09900  PAINTS AND COATINGS 
SECTION 09964  HIGH-PERFORMANCE FLOOR COATINGS 
 
DIVISION  10 SPECIALTIES 
 
SECTION 10200  LOUVERS AND VENTS 
SECTION 10260  WALL AND CORNER GUARDS 
SECTION 10400  IDENTIFICATION DEVICES 
SECTION 10525   FIRE EXTINGUISHERS 
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DIVISION  11 EQUIPMENT 
 
SECTION 11160  LOADING DOCK EQUIPMENT 
SECTION 11458  DISAPPEARING STAIRS 
SECTION 11600  LABORATORY EQUIPMENT 
 
DIVISION  12 FURNISHINGS 
 
SECTION 12355  LABORATORY CASEWORK 
SECTION 12485  FLOOR MATS 
SECTION 12495  WINDOW BLINDS 
 
DIVISION  13 SPECIAL CONSTRUCTION (Not Used) 
 
DIVISION  14 CONVEYING SYSTEMS (Not Used) 
 
DIVISION  15 MECHANICAL 
 
SECTION 15010  MECHANICAL GENERAL 
SECTION 15011  SCHEDULE OF SUBMITTAL DATA 
SECTION 15015  DESIGN CONDITIONS 
SECTION 15020  IDENTIFICATION OF PIPING SYSTEMS 
SECTION 15025  MOTOR CONTROLS AND WIRING 
SECTION 15030  TRENCH EXCAVATION AND BACKFILL 
SECTION 15050  BASIC MATERIALS AND METHODS 
SECTION 15070  BASIC PIPING 
SECTION 15071  PRE-INSULATED UNDERGROUND PIPING 
SECTION 15080  HVAC TEST AND BALANCE 
SECTION 15100  PIPE HANGERS AND SUPPORTS 
SECTION 15110  PIPE, FITTINGS AND ACCESSORIES 
SECTION 15120  VALVES 
SECTION 15180  THERMAL INSULATION FOR MECHANICAL SYSTEMS 
SECTION 15200  VIBRATION ISOLATORS 
SECTION 15250  WATER TREATMENT 
SECTION 15300  CHILLED WATER AND HEATING WATER PIPING 
SECTION 15310  PIPING SYSTEMS AND ACCESSORIES 
SECTION 15400  PLUMBING BASIC MATERIALS AND METHODS 
SECTION 15431  DRAINS, CLEANOUTS & DRAINAGE ACCESSORIES 
SECTION 15442  WATER HEATERS - ELECTRIC 
SECTION 15450  PLUMBING FIXTURES AND TRIM 
SECTION 15600  HVAC EQUIPMENT 
SECTION 15610  AIR COOLED WATER CHILLERS 
SECTION 15617  DUST COLLECTION SYSTEM 
SECTION 15620  CHILLED AND HOT WATER CIRCULATING PUMPS 
SECTION 15635  HOT WATER BOILERS 
SECTION 15640  BLOWER COIL UNITS 
SECTION 15650  LABORATORY AIRFLOW CONTROL SYSTEMS 
SECTION 15715  GAS FLUES 
SECTION 15760  UNIT HEATERS (HOT WATER) 
SECTION 15840  DUCTWORK 
SECTION 15870  GRILLES, REGISTERS AND DIFFUSERS 
SECTION 15900  AUTOMATIC TEMPERATURE CONTROLS 
SECTION 15901  POINTS LIST 
 
DIVISION  16 ELECTRICAL 
 
SECTION 16010  BASIC ELECTRICAL REQUIREMENTS 
SECTION 16100  BASIC MATERIALS AND METHODS 
SECTION 16200  SERVICE AND DISTRIBUTION 
SECTION 16300  LIGHTING 
SECTION 16640  SECURITY SYSTEMS 
SECTION 16721  FIRE ALARM AND DETECTION SYSTEM 
SECTION 16920  MOTOR CONTROLS AND WIRING 
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DESCRIPTION B:   This Work shall consist of all construction work necessary in constructing the District 
3 Headquarters Sign, Flag Poles, and Lights at Yazoo City, Yazoo County, Mississippi, in accordance with 
these Specifications and conforming with the Drawings. 
 
It is the intention of these Specifications to provide the necessary items and instruction for a complete 
installation including all code compliance. Omission of items or instruction necessary or considered 
standard good practice for the proper installation and construction of this sign and flagpoles shall not 
relieve the Contractor of furnishing and installing such items and conforming to the codes having 
jurisdiction. 
 
GENERAL INDEX 
 
DOCUMENT 00010  TABLE OF CONTENTS 
DOCUMENT 00015  INDEX OF DRAWINGS 
DOCUMENT 00700  GENERAL CONDITIONS 
DOCUMENT 00800  SUPPLEMENTARY CONDITIONS  
 
DIVISION  1 GENERAL REQUIREMENTS 
 
SECTION 01110  SUMMARY OF WORK 
SECTION   01210  ALLOWANCES 
SECTION 01290  PAYMENT PROCEDURES 
SECTION 01295 SCHEDULE OF VALUES  
SECTION   01310  PROJECT MANAGEMENT AND COORDINATION 
SECTION   01315  PROJECT MEETINGS 
SECTION 01320  CONSTRUCTION PROGRESS DOCUMENTATION  
SECTION   01330   SUBMITTAL PROCEDURES 
SECTION 01355  RENOVATION PROJECT PROCEDURES 
SECTION 01425  REFERENCE DOCUMENTS 
SECTION   01455  TESTING LABORATORY SERVICES 
SECTION   01500  TEMPORARY FACILITIES AND CONTROLS 
SECTION 01610  BASIC PRODUCT REQUIREMENTS 
SECTION   01630  PRODUCT OPTIONS AND SUBSTITUTION PROCEDURES 
SECTION 01735  CUTTING AND PATCHING 
SECTION   01740  CLEANING 
SECTION   01770  CLOSEOUT PROCEDURES 
SECTION   01785  PROJECT RECORD DOCUMENTS 
 
DIVISION  2 SITE CONSTRUCTION 
 
SECTION 02315  EXCAVATION, FILLING AND GRADING 
 
DIVISION  3 CONCRETE 
 
SECTION 03100  CONCRETE FORMS AND ACCESSORIES  
SECTION 03200  CONCRETE REINFORCEMENT 
SECTION 03300  CAST-IN-PLACE CONCRETE 
SECTION 03450  PRECAST ARCHITECTURAL CONCRETE 
 
DIVISION 4 MASONRY 
 
SECTION 04200  MASONRY UNITS 
 
DIVISION  5 METALS (Not Used) 
 
DIVISION  6 WOOD AND PLASTICS 
 
SECTION 06100  ROUGH CARPENTRY 
 
DIVISION  7 THERMAL AND MOISTURE PROTECTION 
 
SECTION 07610  SHEET METAL ROOFING  
SECTION  07920   JOINT SEALANTS  
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DIVISION  8 DOORS AND WINDOWS (Not Used) 
 
DIVISION  9 FINISHES 
 
SECTION 09050  COLOR DESIGN 
 
DIVISION  10 SPECIALTIES 
 
SECTION 10350  FLAG POLES 
SECTION 10400  IDENTIFICATION DEVICES 
 
DIVISION  11 EQUIPMENT (Not Used) 
 
DIVISION  12 FURNISHINGS (Not Used) 
 
DIVISION  13 SPECIAL CONSTRUCTION (Not Used) 
 
DIVISION  14 CONVEYING SYSTEMS (Not Used) 
 
DIVISION  15 MECHANICAL (Not Used) 
 
DIVISION  16 ELECTRICAL 
 
SECTION 16010  BASIC ELECTRICAL REQUIREMENTS 
SECTION 16100  BASIC MATERIALS AND METHODS 
SECTION 16300  LIGHTING 
 
 

 
*** END OF DOCUMENT*** 
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INDEX OF DRAWINGS 
DOCUMENT 00015 

 
WORKING SHEET 
NUMBER NUMBER DESCRIPTION 
 
1 1 LAYOUT SHEET 
SQ 1A SUMMARY OF QUANTITIES 
A1-1 2 SITE PLAN AND DETAILED INDEX 
A2.1 3 DEMOLITION PLAN 
A2.2 4 FLOOR PLAN 
A2.3 5 REFLECTED CEILING PLAN 
A3.1 6 BUILDING ELEVATIONS AND ROOF PLAN 
A3.2 7 BUILDING SECTIONS 
A4.1 8 WALL SECTIONS 
A4.2 9 DETAILS AND SECTIONS 
A5.1 10 SCHEDULES 
A5.2 11 DETAILS 
A5.3 12 DETAILS 
A6.1 13 LARGE SCALE PLAN 
A6.2 14 INTERIOR ELEVATIONS 
A6.3 15 MILLWORK DETAILS 
A7.1 15A SIGN AND FLAG POLES 
 
S1.1 16 FOUNDATION & FLOOR FRAMING PLAN AND DETAILS 
S1.2 17 ROOF FRAMING PLAN 
S1.3 18 STEEL DETAILS 
 
P0.1 19 PLUMBING LEGEND, ABBREVIATIONS, AND GENERAL NOTES 
P1.0 20 SITE PLAN – PLUMBING 
P1.1 21 DEMOLITION FLOOR PLAN – PLUMBING  
P2.1 22 FLOOR PLAN – PLUMBING 
P3.1 23 SCHEDULES AND DETAILS – PLUMBING 
 
M0.1 24 HVAC LEGEND, ABBREVIATIONS, AND GENERAL NOTES 
M1.1 25 DEMOLITION FLOOR PLAN – HVAC  
M2.1 26 FLOOR PLAN – HVAC 
M2.2 27 ATTIC PLAN SUPPLY DUCTWORK – HVAC  
M2.3 28 ATTIC PLAN EXHAUST DUCTWORK – HVAC  
M2.4 29 ATTIC PLAN – PIPING AND HVAC 
M3.1 30 LARGE SCALE MECHANICAL ROOM PLAN – HVAC  
M4.1 31 HVAC DETAILS 
M4.2 32 HVAC DETAILS 
M4.3 33 HVAC DETAILS AND SECTIONS 
M5.1 34 HVAC SCHEDULES 
M5.2 35 HVAC SCHEDULES 
 
E0.1 36 ELECTRICAL LEGEND, ABBREVIATIONS, AND GENERAL NOTES 
E1.0 37 SITE PLAN – ELECTRICAL 
E1.1 38 DEMOLITION FLOOR PLAN – ELECTRICAL  
E2.1 39 FLOOR PLAN – LIGHTING 
E2.2 40 FLOOR PLAN – POWER AND COMMUNICATIONS 
E2.3 41 FLOOR PLAN – FIRE ALARMS AND SECURITY SYSTEMS 
E2.4 42 FLOOR PLAN – HVAC EQUIPMENT ELECTRICAL CONNECTIONS 
E3.1 43 LARGE SCALE MECHANICAL ROOM PLAN – ELECTRICAL  
E4.1 44 ELECTRICAL DETAILS 
E4.2 45 ELECTRICAL DETAILS 
E5.1 46 ELECTRICAL SCHEDULES 
 
CL-1 47 FENCE:  CHAIN LINK – CLASS 1 
CLG-1 48 FENCE:  CHAIN LINK – Gate  
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GENERAL CONDITIONS 
DOCUMENT 00700 

 
Part 1 GENERAL  
 
1.01 DESCRIPTION.  
 

A. The American Institute of Architects AIA DOCUMENT A201-1997, “General Conditions of the 
Contract for Construction”, 1997, Fifteenth Edition, Articles 1 through 14 inclusive, except as may 
be added to or modified herein, is hereby made a part of the Contract Documents.  For brevity, 
AIA DOCUMENT A201-1997 is also referred to in the Contract documents as the “General 
Conditions”. 

 
B. All persons intending to provide goods or services in connection with this Work are required to 

read and understand the referenced document prior to proceeding. 
 

C. See Document 00800-Supplementary Conditions.  In the event of a conflict between the  AIA 
DOCUMENT A201-1997, “General Conditions of the Contract for Construction”, 1997, Fifteenth 
Edition and Document 00800-Supplementary Conditions, Document 00800 shall control even if 
the conflicting provision in the AIA DOCUMENT A201-1997 “General Conditions of the Contract 
for Construction” is not expressly deleted or revised by reference in Document 00800.  
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SUPPLEMENTARY CONDITIONS 
Document 00800 

 
Part 1  GENERAL   
 
1.01 DESCRIPTION 
 

A. Owner:  These supplements are necessary because the Owner is an agency, or political 
subdivision, of the State of Mississippi and occupies a different position from that of the usual 
Owner.  

 
B. Document:  The following supplements modify, change, delete from, or add to the AIA 

DOCUMENT A201-1997, “General Conditions of the Contract for Construction”, 1997, Fifteenth 
Edition.  When any Article of the General Conditions is modified, or deleted, by these 
Supplementary Conditions, the unaltered provisions of that Article, Paragraph, Subparagraph, or 
Clause will remain in effect.  The “General Conditions of the Contract for Construction” may also 
be supplemented or amplified elsewhere in the Contract Documents by provisions located in, but 
not necessarily limited to, Division 1 of the Specifications. 

 
1.02 Verification Of Dimensions:  Before ordering any materials or doing any work, the Contractor 

shall verify the dimensions and shall be responsible for the accuracy of such dimensions as they 
affect the Work.  No extra compensation will be allowed on account of differences between the 
dimensions shown on the Drawings and actual dimensions. 

 
1.03 Plans And Specifications:  The Specifications and the Drawings are intended to be in 

agreement with each other, and to be mutually explanatory.  They are also intended to be 
complementary and any Work or material called for by either shall be provided as if called for by 
both. 

 
1.04 Execution Of The Work:  Sections of Division 1 General Requirements govern the execution of 

the Work of all of this Special Provision and Sections 2-16 of the Specifications. 
 
1.05 Workmanship:  All Work as described or required shall be executed in a neat, skillful manner, in 

accordance with the best-recognized trade practice.  Only competent workmen (including the 
superintendent), who work and perform their duties satisfactorily shall be employed on the Project.  
When requested by the Project Architect, the Contractor shall discharge and shall not re-employ 
on the Project, any person who commits trespass or who is, in the opinion of the Project Architect, 
dangerous, disorderly, insubordinate, incompetent, or otherwise objectionable. 

 
1.06 Use Of Site And Facilities:  Contractor shall not allow tradesman, technicians and laborers to 

enter other portions of existing facilities except as predetermined and approved by the Project 
Architect.  Existing utilities shall not be interrupted unless pre-approved by the Project Architect. 
Parking for construction vehicles shall be in areas designated by the Owner at the Pre-
construction Conference. 

 
1.07 Utilities:  The Owner will furnish utilities for construction (electricity and water).  Contractor must 

use "as- is" or pay for any necessary modifications. 
 
Article 1 GENERAL PROVISIONS 
 
1.1 BASIC DEFINITIONS 
 
1.1.1 The Contract Documents:  Delete the last sentence of this Subparagraph and substitute                         

following sentence: 
 

The Contract Documents include the Advertisement for Bids, Instructions to Bidders, Notice to 
Bidders, Proposal Form, sample forms and all portions of addenda issued prior to execution of the 
Contract. 
 
 
 
 
 
 

1.6 OWNERSHIP AND USE OF DRAWINGS,  
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SPECIFICATION AND OTHER INSTRUMENTS OF SERVICE 
  
1.6.1 Add a new sentence at the end of this Subparagraph: 
 

This Paragraph in no way supersedes the Owner’s document rights set forth in the “Engineering 
Services Contract" Agreement Between the Owner and the Professional. 

 
Article 2 OWNER 
 
2.1 GENERAL 
 
2.1.1 Change this Subparagraph to read as follows: 
 

The Owner, as used in these Documents, refers to the Mississippi Transportation Commission, a 
body Corporate of the State of Mississippi, acting by and through the duly authorized Executive 
Director of the Mississippi Department of Transportation for the benefit of the Department for 
which the Work under this Contract is being performed.  The Owner is the entity identified as such 
in the Agreement and is referred to throughout the Contract Documents as if singular in number.  
The Owner’s representative, who shall have express authority to bind the Owner with respect to 
all matters requiring the Owner’s approval or authorization, is the individual who signed the 
Construction Contract for the Owner.  Except as otherwise provided in Subparagraph 4.2.1, the 
Architect does not have such authority.  The term “Owner” means the Owner or the Owner’s 
authorized representative. 
 

2.2.5 Change this Subparagraph to read as follows: 
 

After the Contract is executed by the Executive Director, the Contractor will receive free of charge 
two bound copies of the Project Manual (Proposal and Contract Documents) (one executed and 
one blank), and five full-scale copies of the Drawings and two half-scale copies.  The Contractor 
shall have available on the Project Site at all times one copy each of the Contract Drawings and 
the Project Manual (Proposal). 
 

Article 3  CONTRACTOR 
 
3.3 SUPERVISION AND CONSTRUCTION PROCEDURES 
 
3.3.1 Change the last sentence to read as follows: 
 

If the Contractor is then instructed to proceed with the required means, methods, techniques, 
sequences or procedures without acceptance of changes proposed by the Contractor, the Owner 
and Professional shall be responsible for any resulting loss or damage. 
 

3.18 INDEMNIFICATION 
 
3.18.3 Add a new Subparagraph as follows: 
 

The Contractor agrees to defend, hold harmless and indemnify the Owner against all claims or 
demands caused by the Contractor’s acts or omissions. 

 
Article 4 ADMINISTRATION OF THE CONTRACT 
 
4.1 ARCHITECT 
 
4.1.4 Add a new Subparagraph as follows: 
 

The term “Architect,” “Engineer,” “Professional”, or “Consultant” as used in these Documents 
refers to the Professional firm who has been directed by the Owner to design and inspect 
construction of this Project.  
 
 
 
 
  

4.1.5 Add a new Subparagraph as follows: 
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The term “Project Engineer” as used in these Documents refers to the Mississippi Department of 
Transportation Executive Director’s authorized representative.  The MDOT Architect is Director of 
Architectural Services and is an advisor to the Project Engineer. 
 

4.5 MEDIATION 
 
4.5.1 Delete this Subparagraph in its entirety. 
 
4.5.2 Delete this Subparagraph in its entirety. 
 
4.5.3 Delete this Subparagraph in its entirety. 
 
4.6 ARBITRATION 
 
4.6.1 Delete this Subparagraph in its entirety. 
 
4.6.2 Delete this Subparagraph in its entirety. 
 
4.6.3 Delete this Subparagraph in its entirety. 
 
4.6.4 Delete this Subparagraph in its entirety. 
 
4.6.5 Delete this Subparagraph in its entirety. 
 
4.6.6 Delete this Subparagraph in its entirety. 
 
4.7 Add a new Paragraph as follows: 
 

ARBITRATION PROCEDURES FOR THE MISSISSIPPI TRANSPORTATION COMMISSION 
 
All matters of dispute arising out of any agreement with the Mississippi Transportation 
Commission for planning, design, engineering, construction, erection, repair, or alteration of any 
building, structure, fixture, road, highway, utility or any part thereof, or any agreement with the 
Mississippi Transportation Commission for architectural, engineering, surveying, planning, and 
related professional services which provides for mediation or arbitration, shall comply with the 
following course for resolution.  No arbitration hearing shall be granted on any claim in excess of 
One Hundred Thousand Dollars ($100,000.00). 
 

4.7.1 Add a new Subparagraph as follows: 
 

CONDITIONS PRECEDENT TO ARBITRATION 
 

  .1 The aggrieved party must first notify opposing party in writing in detail of the matter(s) in dispute, 
the amount involved and the remedy sought.  Such writing shall include copies of any documents, 
writings, plans, or other matter pertinent to the resolution of the dispute.  The Chief Engineer of 
the Mississippi Department of Transportation, or his authorized representative, and a principal of 
the opposing party shall be the proper parties for such notice and shall be active parties in any 
subsequent dispute resolution. 

 
.2 If the dispute cannot be satisfactorily resolved, within thirty (30) days of the complaint being 

rejected in writing by either party, notice by certified mail shall be given to the Project Architect.  A 
copy of the notice shall be sent by certified mail to the opposing party.  Such notice shall be in 
writing setting forth in detail the matter(s) in dispute, the amount involved, the remedy sought and 
state that informal resolution between the parties cannot be reached.  Such writing shall include 
copies of any documents, writings, plans, or other matter pertinent to the resolution of the dispute.  
Opposing party shall have the opportunity to set forth in writing a rebuttal with pertinent documents 
attached.  At the sole discretion of the Project Architect, oral testimony may be had on the matter. 

 
 
 
 
4.7.2 Add a new Subparagraph as follows: 
 

REQUESTS FOR ARBITRATION: Within thirty (30) days of a claim being rejected in writing by 
the Project Architect, either party may request arbitration.  Notices for requests for arbitration shall 

73



 -11- S.P.No. 907-242-136 -- Cont'd 

be made in writing to the Chief Engineer of the Mississippi Department of Transportation, P. O. 
Box 1850, Jackson, Mississippi 39215-1850.  Such notice shall set forth in detail the matter(s) in 
dispute, the amount involved, and the remedy sought.  A copy of the request shall be mailed to 
the opposite party.  The party requesting arbitration must deposit the sum of two hundred dollars 
($200.00) with its request as a deposit against costs incurred by the arbitrators.  Each party will be 
notified in writing in any manner provided by law of certified mail not less than twenty (20) days 
before the hearing of the date, time and place for the hearing.  Appearance at the hearing waives 
a party’s right to notice. 
 

4.7.3 Add a new Subparagraph as follows: 
 

SELECTION OF ARBITRATORS:  Upon request for arbitration, a panel of three (3) arbitrators 
shall be chosen.  The Chief Engineer of the Mississippi Department of Transportation shall 
appoint one (1) member.  One (1) member shall be appointed by the Executive Director of a 
professional or trade association that represents interests similar to that of the non-state party.  
The first two shall appoint the third member. 
 

4.7.4 Add a new Subparagraph as follows: 
 

HEARINGS:  All hearings shall be open to the public.  All hearings will be held in Jackson, 
Mississippi, unless the parties mutually agree to another location.  The hearings shall be 
conducted as prescribed by Mississippi Code 1972, Annotated, Sections 11-15-113, 11-15-115, 
and 11-15-117.  A full and complete record of all proceedings shall be taken by a certified court 
reporter.  The scheduling and cost of retaining the court reporter shall be the responsibility of the 
party requesting arbitration.  The costs of transcription of the record shall be the responsibility of 
the party requesting such transcript.  No arbitration hearing shall be held without a certified court 
reporter.  Deliberations of the arbitrators shall not be part of the record. 

 
4.7.5 Add a new Subparagraph as follows: 
 

AWARDS:  Awards shall be made in writing and signed by the arbitrators joining in the award.  A 
copy of the award shall be delivered to the parties by certified mail. 

 
4.7.6 Add a new Subparagraph as follows: 
 

FEES AND EXPENSES:  Reasonable fees and expenses, excluding counsel fees, incurred in the 
conduct of the arbitration shall be at the discretion of the Arbitrator except each party shall bear its 
own attorney’s fees and costs of expert witnesses. 

 
4.7.7 Add a new Subparagraph as follows: 
 

MODIFICATIONS, CONFIRMATIONS, AND APPEALS: All modifications, confirmations and 
appeals shall be as prescribed by Mississippi Code 1972, Annotated, Section 11-15-123 et seq.  
All awards shall be reduced to judgment and satisfied in the same manner other judgments 
against the State are satisfied. 

 
4.7.8 Add a new Subparagraph as follows: 
 

SECRETARY FOR THE ARBITRATORS:  All notices, requests, or other correspondence 
intended for the arbitrators shall be sent to the Chief Engineer, Mississippi Department of 
Transportation, P. O. Box 1850, Jackson, Mississippi 39215-1850. 

 
Article 5 SUBCONTRACTORS 
 
No supplementary conditions. 
 
Article 6  CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS 
 
No supplementary conditions. 
 
Article 7 CHANGES IN THE WORK 
 
7.2  CHANGE ORDERS 
 
7.2.3 Add a new Subparagraph as follows: 
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Use Mississippi Standard Specifications for Road and Bridge Construction as guidelines for 
preparation and execution of any Change Orders (Supplemental Agreements).  The maximum 
cost included in a Change Order for profit and overhead is limited to twenty-five percent (25%) of 
the total of the actual cost for materials, labor and subcontracts. Profit and overhead include:  all 
taxes, fees, permits, insurance, bond, job superintendent, job and home office expense.  All 
Subcontractors shall acquiesce to the same requirements when participating in a Change Order. 

 
 
Article 8 TIME 
 
8.1  DEFINITIONS 
 
8.1.3 Change this Subparagraph to read as follows: 
 

Substantial Completion is not recognized.  The Project will not be accepted until Complete. 
 

8.3 DELAYS AND EXTENSIONS OF TIME 
 
8.3.1 Change this Subparagraph to read as follows: 
 

If the Contractor is delayed at any time in the commencement or progress of the Work by any act 
of neglect of the Owner or Project Engineer / MDOT Architect, or by any employee or either, or by 
changes ordered in the Work, or by labor disputes, fire, unusual delay in deliveries, unavoidable 
casualties or any causes beyond the Contractor’s control, or by any other causes which the 
Project Engineer / MDOT Architect determines may justify the delay, then the Contract time may 
be extended by Change Order for such reasonable time as the Architect may determine, subject 
to the Owner’s approval.  Any claim for loss or any delay occasioned by any separate Contractor, 
or Subcontractor, shall be settled between the Contractor and such other separate Contractor, or 
Subcontractors. 

 
Article 9 PAYMENTS AND COMPLETION 
 
9.3  APPLICATIONS FOR PAYMENT 
 
9.3.1 Add a new sentence to the end of this Subparagraph: 
 

The form of Application for Payment will be AIA Document G702, Application and Certification for 
Payment, supported by AIA Document G703, Continuation Sheet, or a computer generated form 
containing similar data. 

 
9.3.1.3 Add a new Clause to Subparagraph 9.3.1 as follows: 
 

The Owner will retain five percent (5%) until the Work is at least fifty percent (50%) complete, on 
schedule, and satisfactory in the Architect’s and/or Engineer’s opinion, at which time fifty percent 
(50%) of the retainage held to date shall be returned to the Contractor for distribution to the 
appropriate Sub-Contractors and Suppliers.  Future retainage shall be withheld at the rate of two 
and one half percent (2 ½%) of the amount due the Contractor on account of progress payments. 

 
9.3.1.4 Add a new Clause to Subparagraph 9.3.1 as follows: 
 

The Contractor must submit each month with this Application for Payment a separate letter stating 
that he is requesting an extension of time or that he had no need for an extension for that period 
of time.  No payment on a monthly application will be made until the letter is received.  Complete 
justification such as weather reports or other pertinent correspondence must be included for each 
day’s request for extension.  A Contractor’s letter, or statement, will not be considered as 
adequate justification.  The receipt of this request and data by the Owner will not be considered as 
Owner approval in any way. 

 
 
9.3.2.1 Add a new Clause to Subparagraph 9.3.2 as follows: 
 

Payment on materials stored at some location other than the building site, may be approved by 
the Project Engineer and the Owner after the Contractor has submitted the following items: 
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.1 An acceptable Lease Agreement between the General Contractor and the owner of the land, or 
building, where the materials are located. 

 
        .2 Consent of Surety, or other acceptable Bond, to cover the materials stored off-site. 
 
        .3 All Perils Insurance coverage for the full value of the materials stored off-site. 
 
        .4 A Bill of Sale from the Manufacturer to the General Contractor for the stored materials. 
 
        .5 A complete list and inventory of materials manufactured, stored and delivered to the storage site 

and of materials removed from the storage site and delivered to the job site. 
 

.6 A review by the Project Engineer of the materials stored off-site prior to release of payment. 
 
        .7 Guarantee no storage costs, additional delivery fees, or subsequent costs to the Owner. 
 

. 8 List of stored items shall be sent to the Chief Engineer for his approval prior to payment of stored 
materials. 

 
9.3.2.2  Add a new Clause to Subparagraph 9.3.2 as follows: 
 

Payment for materials stored at the building site, may be approved by the Project Engineer and 
the Owner after the Contractor has submitted the following items: 
 

 .1 A Bill of Sale from the Manufacturer to the General Contractor for the stored materials. 
  
 .2 List of stored items shall be sent to the Chief Engineer for his approval prior to payment of stored 

materials. 
 
9.6  PROGRESS PAYMENTS 
 
9.6.8 Add a new Subparagraph as follows: 
 

The amount retained by the Contractor from each payment to each Subcontractor and material 
supplier will not exceed the percentage retained by the Owner from the Contractor. 

 
9.7 FAILURE OF PAYMENT 
 
9.7.1 Change this Subparagraph to read as follows: 
 

The Contractor and the Owner shall be subject to the remedies as prescribed in Section 31-5-25 
of the Mississippi Code 1972, Annotated. 

 
9.8 SUBSTANTIAL COMPLETION 
 
9.8.4 Add a new sentence at the end of this Subparagraph: 
 

Substantial Completion shall not be recognized under this Contract.  The Project Engineer, under 
the advisement of the MDOT Architect, shall determine when the building is complete to the point 
it can be used for its intended purpose and occupied.  

 
9.11 LIQUIDATED DAMAGES 
 
9.11.1 Add a new Paragraph as follows: 
 

Use the Schedule of Liquidated Damages as set forth by Special Provision 907-108-20. 
 

 
 

Article 10 PROTECTION OF PERSONS AND PROPERTY 
 
10.2  SAFETY OF PERSONS AND PROPERTY 
 
10.2.5 Change this Subparagraph to read as follows: 
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The Contractor shall promptly remedy damage and loss (other than damage or loss insured under 
property insurance required by the Contract Documents) to property referred to in Clause 10.2.1.2 
and 10.2.1.3 caused in whole or in part by the Contractor, a Subcontractor, a Sub-Subcontractor, 
or anyone directly or indirectly employed by any of them, or by anyone for whose acts they may be 
liable and for which the Contractor is responsible for Clauses 10.2.1.2 and 10.2.1.3, except 
damage or loss attributable to acts or omissions of the Owner or Architect and not attributable to 
the fault or negligence of the Contractor.  The foregoing obligations of the Contractor are in 
addition to the Contractor’s obligations under Paragraph 3.18. 

 
10.3 HAZARDOUS MATERIALS 
 
10.3.2 Delete this Subparagraph in its entirety. 
 
10.3.3 Delete this Subparagraph in its entirety. 
 
10.4 Delete this Subparagraph in its entirety. 
 
10.5 Delete this Subparagraph in its entirety. 
 
Article 11  INSURANCE AND BONDS 
 
11.1  CONTRACTOR’S LIABILITY INSURANCE 
 
11.1.4 Add a new Subparagraph as follows: 
 

Use the Contractor’s Liability Insurance requirements as described in Special Provision 
907-107-12. 

 
11.2  OWNER’S LIABILITY INSURANCE 
 
11.2.1 Delete this Subparagraph in its entirety and substitute the following: 
 

The Contractor shall purchase and maintain such insurance as will protect the Owner from his 
contingent liability to others for damages because of bodily injury, including death, and property 
damage, which may arise from operations under this Contract and other liability for damages 
which the Contractor is required to insure under any provision of this Contract.  Certificate of this 
insurance will be filed with the Owner and will be the same limits set forth in 11.1.4. 

 
11.3 PROJECT MANAGEMENT PROTECTIVE LIABILITY INSURANCE 
 

Delete this Paragraph in its entirety. 
 

11.4 PROPERTY INSURANCE (BUILDER’S RISK OR INSTALLATION FLOATER) 
 
11.4.1 Change the first line in this Subparagraph to read as follows: 
 

The Contractor shall purchase… 
 
11.4.1.2 Delete this Clause under Subparagraph 11.4.1 in its entirety. 
 
11.4.1.3 Change the following Clause in Subparagraph 11.3.1 to read as follows: 
 

If the property insurance requires deductibles, the Contractor shall pay costs not covered because 
of such deductibles. 

 
11.4.2 Delete this Subparagraph in its entirety. 
 
11.4.3 Delete this Subparagraph in its entirety. 
 
11.4.4 Delete this Subparagraph in its entirety. 
 
11.4.5 Delete this Subparagraph in its entirety. 
 
11.4.6 Delete this Subparagraph in its entirety. 
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11.4.10 Change this Subparagraph to read as follows: 
 

The Owner as fiduciary shall have power to adjust and settle a loss with Insurers unless one of 
the parties in interest shall object in writing within five (5) days after occurrence of loss. 

 
 
 
Article 12 UNCOVERING AND CORRECTION OF WORK 
 
No supplementary conditions. 
 
Article 13 MISCELLANEOUS PROVISIONS 
 
No supplementary conditions. 
 
Article 14 TERMINATION OR SUSPENSION OF THE CONTRACT 
 
No supplementary conditions. 

 
 
 

***END OF DOCUMENT*** 
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SECTION 01110  SUMMARY OF WORK 
 
PART 1 GENERAL 
 
1.01 WORK COVERED BY CONTRACT DOCUMENTS 
 

A. Work covered by the Contract Documents for this Special Provision shall be provided by one (1) 
General Contractor under one (1) Contract to improve the Mississippi Department of 
Transportation Materials Laboratory and install a sign at Yazoo City, Yazoo County, Mississippi 
known as Project No. BWO-3074-82 (002) 501242 - Alterations & Additions to District Materials 
Laboratory. 

 
B. General Conditions:  AIA 201 General Conditions and Supplemental Conditions. 

 
C. Time of Completion:  The completion of this Work is to be on or before the time indicated on the 

Owner and Contractor Agreement. 
 

D. Contractor's Duties: 
 

1. Except as specifically noted, provide and pay for: 
 

a. Labor, materials, equipment. 
b. Tools, construction equipment, and machinery. 
c. Other facilities and services necessary for proper execution and completion of the 

Work. 
 

2. Pay legally required sales, consumer, use, payroll, privilege and other taxes. 
 
3. Secure and pay for, as necessary for proper execution and completion of Work, and as 

applicable at time of receipt of bids: 
 

a. Permits 
b. Government Fees 
c. Licenses 

 
1. Give required notices. 
 
2. Comply with codes, ordinances, rules, regulations, orders and other legal requirements of 

public authorities that bear on performance of Work. 
 

3. Promptly submit written notice to Project Architect of observed variance of Contract 
Documents from legal requirements. Appropriate modifications to Contract Documents 
will adjust necessary changes.  Assume responsibility for Work known to be contrary to 
such requirements, without notice. 

 
4. Enforce strict discipline and good order among employees.  Do not employ on Work, unfit 

persons or persons not skilled in assigned task. 
 

5. Schedule of Values:  The Contractor shall submit to the Project Architect a Schedule of 
Values as described in Section 01295 of these Specifications.  This submittal will be 
recorded as submittal number one for this Project.  When this submittal is approved, a 
copy will be transmitted to Construction Administration to be used to review and compare 
to amounts submitted on the CAD-720 form. 

 
6. Sub-Contractors List:  The Contractor shall submit a list, acceptable to the MDOT, of all 

subcontractors to be used on the Project within seven (7) days after written notice of 
Contract award by the MDOT.  The list shall include subcontractor’s Company name, 
physical address, telephone number, fax number and e-mail address.  Submit to the 
Project Engineer one copy of CAD-720 form - REQUEST FOR PERMISSION TO 
SUBCONTRACT for each subcontractor before they are allowed to perform any Work. 
Submit the original CAD-720 form to Contract Administration. 

 
 

7. Coordination:  The Contractor is responsible for the coordination of the total Project.  All 
subcontractors will cooperate with the Contractor so as to facilitate the general progress 
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of the Work.  Each trade shall afford all other trades every reasonable opportunity for the 
installation of their Work. Refer to Section 01310 - Project Management & Coordination. 

 
1.02 CONTRACTOR'S USE OF PREMISES 
 

A. Confine operations at the site to areas permitted by: 
 

1. Law. 
 

 2. Ordinances. 
 

2. Permits. 
 
 4. Contract Documents. 
 
 5. Owner. 
 

B. Do not unreasonably encumber site with materials or equipment. 
 

C. Do not load structure with weight that will endanger structure. 
 

D. Assume full responsibility for protection and safekeeping of products stored on premises. 
 

E. Move any stored products which interfere with operations of MDOT or other Contractors. 
 

F. Obtain and pay for use of additional storage of work areas needed for operations. 
 

G. Limit use of site for work and storage to the area indicated on the Drawings. 
 
 
PART 2 PRODUCTS  
 Not Used 
 
 
PART 3 EXECUTION 
 Not Used 
 
 
 

***END OF SECTION*** 
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SECTION 01210  ALLOWANCES 
 
PART 1 GENERAL 
 
1.01 DESCRIPTION 
 

A. Related work specified elsewhere: 
 
 1. Sections of specifications as listed under Schedule of Allowances. 
 

B. Allowances for products: 
 
 1. Purchase products under each allowance as directed by Project Architect. 
 
 2. Amount of each allowance includes: 
 
  a. Net cost of product 
  b. Delivery and unloading at site 
  c. Applicable taxes 
 

3. In addition to amounts of allowance, include in bid for inclusion in the Contract Sum, 
Contractor's cost for: 

   
  a. Handling at site, including uncrating and storage 
  b. Protection from elements; from damage 
  c. Labor, installation, and finishing 
  d. Other expenses required to complete installation 
  e. Overhead and profit. 
 

C. Selection of products: 
 

1. Project Architect’s duties:  Consult with contractor in consideration of products and 
suppliers; make selection, designate products to be used and notify Contractor in writing. 

 
2. Contractor's duties:  Assist Project Architect in determining qualified suppliers'; obtain 

proposals from suppliers when requested by Project Architect; and make appropriate 
recommendations for consideration of Project Architect.  Upon notification of selection, 
enter into purchase agreement with designated supplier. 

 
D. Delivery:  The Contractor is responsible for arranging all delivery and unloading and should 

promptly inspect products for damage or defects and submit claims for transportation damage. 
 

E. Installation:  Comply with requirements of referenced Specification Section. 
 

F. Adjustment of costs:  Should actual purchase cost be more or less than specified amount of 
allowance, Contract Sum will be adjusted by Change Order equal to amount of difference. 

 
1.02 SCHEDULE OF ALLOWANCES 
 

A. MDOT Project No. BWO-3074-82(002) 501242, Special Provision 907-242-136. 
 
1. Include in the Contract Sum the amount of $20,000.00 for Contingency Allowance to be 

used upon Owner’s instruction. 
 

a. Unforeseen changes or modifications to the Work that increase the aggregate 
total Contract Sum up to $20,000.00, including the Contractor’s costs for taxes, 
bonding, insurance, overhead and profit shall be calculated in the Base Bid. 
These changes shall be shown on the Schedule of Values as an Allowance line 
item so that Change Orders (Supplemental Agreements) authorizing expenditure 
of funds from this amount will only include costs of materials and delivery, 
installation, equipment rental, and direct labor associated with installation. 

 
 
b. After the total aggregate amount of changes to the Work has exceeded 

$20,000.00, the Contractor shall be allowed to include taxes, bonding, insurance, 
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costs of materials and delivery, installation, equipment rental, labor, and payroll. 
Contractor shall also be allowed to include overhead and profit costs as stated in 
Document 00800 - Supplementary Conditions of these Specifications for any 
additional Work.  

 
c. Funds will be drawn from Contingency Allowance only by Change Order 

(Supplemental Agreements). 
 
d. At closeout of Contract, funds remaining in Contingency Allowance will be 

credited to Owner by Change Order (Supplemental Agreements). 
 
2. There are no other Allowances for this Pay Item. 

 
 
PART 2 PRODUCTS 
 Not Used 
 
 
PART 3 EXECUTION 
 Not Used 
 
 
 

***END OF SECTION*** 
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SECTION 01290  PAYMENT PROCEDURES 
 
PART 1 GENERAL 
 

1.01 METHOD OF MEASUREMENT:  The method of measurement and payment shall 
conform to the applicable provisions of Article 9 of the AIA Document A201-1997 General 
Conditions of the Contract for Construction. 

 
1.02 APPLICATION FOR PAYMENT 
 

A. Format: 
 

1. Applications for Payments will be prepared on AIA forms G702 - Application and 
Certificate for payment and G703 - Continuation Sheet; or, a computer generated form 
containing similar data may be used. 

 
B. Preparation of Application: 

 
1. Present required information in type written form. 
 
2. Execute certification by signature of authorized officer. 

 
3. Use data from approved Schedule of Values. Provide dollar value in each column for 

each line item for portion of Work performed and for stored products. 
 

4. List each authorized Change Order as an extension on continuation sheet, listing Change 
Order number and dollar amount as for an original Item of Work. 

 
5. Prepare Application for Final Payment as specified in Section 01770 - Closeout 

Procedures. 
 

C.    Submittal Procedures: 
 
1. Submit 5 copies of each Application for Payment. 
 
2. Submit an updated construction schedule with each Application for Payment as described 

in Section 01320 - Construction Progress Documentation. 
 

3. Submit request for payment at intervals agreed upon by the Project Architect, Owner, and 
Contractor. 

 
4. Submit requests to the Project Architect at agreed upon times, or as may be directed 

otherwise 
 
   D.      Substantiating Data: 
 

1. Submit data justifying dollar amounts in question when such information is needed. 
 

2. Provide one copy of the data with a cover letter for each submittal. 
 

3. Indicate the Application number, date and line item number and description. 
 

1.03 BASIS OF PAYMENT 
 

A. This Work will be paid for by Contract Sum for the construction in District Three.  The Work 
includes Alterations & Additions to District Materials Laboratory at Yazoo City, Yazoo County, 
Mississippi.  The Contract Sum shall be full compensation for minor site work, furnishing all 
materials, and all other Work and effort of whatever nature in the construction of the building, 
installation of underground and other equipment, and final clean-up of the area.  It shall also be 
complete compensation for all equipment, tools, labor, and incidentals necessary to complete the 
Work. 

 
 
 

B. Payment will be made under: 
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 1. DESCRIPTION A:  Building Alterations and Additions 

MDOT Project No. BWO-3074-82(002) 501242 
Alterations & Additions to District Materials Laboratory  
at Yazoo City, Yazoo County, Mississippi.   Lump Sum 

 
 2. DESCRIPTION B:  Sign and Flag Poles 

MDOT Project No. BWO-3074-82(002) 501242 
Alterations & Additions to District Materials Laboratory  
at Yazoo City, Yazoo County, Mississippi   Lump Sum 
 

          
        ___________________ 
 
TOTAL PROJECT S.P. #907-242-136 CONTRACT SUM  LUMP SUM 

 
 
PART 2 PRODUCTS 
 Not Used 
 
 
PART 3 EXECUTION 
 Not Used 
 
 
 

***END OF SECTION*** 
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SECTION 01295  SCHEDULE OF VALUES 
 
    
PART 1 GENERAL 
 
1.01 DESCRIPTION 
 

A. Scope:  Submit a Schedule of Values to the Project Architect at least 10 days prior to submitting 
first Application for Payment.  This Schedule will be reviewed and forwarded to the Consultants.  
Upon Project Architect's request, support the values given with data substantiating their 
correctness.  List quantities of materials.  Payment for materials stored on site will be limited to 
those listed in Schedule of Unit Material Values and approved by the Chief Engineer.  Use 
Schedule of Values only as basis for contractor's Application for Payment. 

 
B. Form of Submittal:  Submit typewritten Schedule of Values on AIA Document G703-1992, using 

Table of Contents of this Specification as basis for format for listing costs of Work for Sections 
under Divisions 1 – 16.  Identify each line item with number and title as listed in Table of Contents 
of this Specification. 

 
C. Preparing Schedule of Values: 

 
1. Itemize separate line item costs for each of the following general cost items:  

Performance and Payment Bonds, field supervision and layout, Contingency Allowance, 
temporary facilities and controls, and closeout documents. 

 
2. Itemize separate line item cost for Work required by each Section of this specification.  

Breakdown installed cost with overhead and profit. 
 
3. For each line item, which has installed value of more than $20,000, break down costs to 

list major products for operations under each item; rounding figures to nearest dollar.  
Make sum of total costs of all items listed in schedule equal to total Contract Sum. 

 
D. Preparing Schedule of Unit Material Values: 

 
1. Submit separate schedule of unit prices for materials to be stored on which progress 

payments will be made.  Make form of submittal parallel to Schedule of Values with each 
line item identified same as line item in Schedule of Values.  Include in unit prices only:  
Cost of material, delivery and unloading site, and sales tax. 

 
2. Make sure unit prices multiplied by quantities equal material cost of that item in Schedule 

of Values. 
 

E. Review and Re-submittal:  After Project Engineer’s and MDOT Architect's review of Schedule of 
Values, revise and resubmit schedule in same manner if requested. 

 
 
PART 2 PRODUCTS 
 Not Used 
 
 
PART 3 EXECUTION 
 Not Used 
 
 
 

***END OF SECTION*** 
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SECTION 01310  PROJECT MANAGEMENT AND COORDINATION 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Scope:  To set forth procedures, conditions and responsibility for coordination of the total 
project. 

 
B. Project Coordinator:  The General Contractor shall designate one individual as Project 

Coordinator (Superintendent), as referred to in the General Conditions.  Prior to beginning Work 
his name, qualifications and address shall be submitted, in writing, to the MDOT Director with 
copies to the Construction Engineer, Office Engineer, District Engineer, Project Engineer and 
MDOT Architect.  Upon approval, he will remain until the Project is completed and cannot be 
removed during construction without the written consent of the Project Architect. 

 
1.02 DUTIES OF PROJECT COORDINATOR (SUPERINTENDENT) 
 

A. General: 
1. Coordination:  Coordinate the work of all subcontractors and material suppliers. 
2. Supervision:  Supervise the activities of every phase of Work taking place on the project. 
3. Contractor’s Daily Job Diary:  Submit copy of daily job dairy to the MDOT Architect each 

Monday for the previous week. 
4. Electrical:  Take special care to coordinate and supervise the Work of the electrical and other 

subcontractors. 
5. Communication:  Establish lines of authority and communication at the job site. 
6. Location: The Project Coordinator (Superintendent) must be present on the job site at all 

times while work is in progress. 
7. Permits:  Assist in obtaining building and special permits required for construction. 

 
B. Interpretations of Contract Documents 

1. Consultation:  Consult with Project Engineer / MDOT Architect to obtain interpretations. 
 2. Assistance:  Assist in resolution of any questions. 
 3. Transmission: Transmit written interpretations to concerned parties. 
 

C. Cessation of Work:  Stop all Work not in accordance with the requirements of the Contract 
Documents. 

 
D. Division One:  Coordinate and assist in the preparation of all requirements of Division One and 

specifically as follows: 
1. Enforce all safety requirements. 
2. Schedule of Values:  Assist in preparation and be knowledgeable of each entry in the 

Schedule of Values. 
3. Cutting and Patching:  Supervise and control all cutting and patching of other trades work. 
4. Project Meetings:  Schedule with Project Engineer’s / MDOT Architect’s approval and 

attend all project meetings. 
5. Construction Schedules:  Prepare and submit all construction schedules.  Supervise 

Work to monitor compliance with schedules. 
6. Shop Drawings, Product Data and Samples:  Administer the processing of all submittals 

required by the Project Manual. 
7. Testing:  Coordinate all required testing. 
8. Temporary Facilities and Controls:  Allocate, maintain and monitor all temporary facilities. 
9. Substitutions and Product Options: Administer the processing of all substitutions. 
10. Cleaning:  Direct and execute a continuing (daily) cleaning program throughout 

construction, requiring each trade to dispose of their debris. 
11. Project Closeout: Collect and present all closeout documents to the Project Engineer. 
12. Project Record Documents:  Maintain up-to-date Project Record Documents. 

 
E. Changes:  Recommend and assist in the preparation of requests to the Project Engineer / MDOT 

Architect for any changes in the Contract. 
 

F. Application for Payment:  Assist in the preparation and be knowledgeable of each entry in 
the Application and Certificate for Payment. 
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1.03 COORDINATION AND PROJECT CONDITIONS 
 

A. Coordinate scheduling, submittals, and Work of the various sections of the Project Manual to 
ensure efficient and orderly sequence of installation of interdependent construction elements, with 
provisions for accommodating items installed later. 

 
B.  Verify utility requirements and characteristics of operating equipment are compatible with building 

utilities.  Coordinate work of various sections having interdependent responsibilities for installing, 
connecting to, and placing in service, such equipment. 

 
C. Coordinate space requirements, supports, and installation of Mechanical and Electrical Work that 

are indicated diagrammatically on Drawings.  Follow routing shown for pipes, ducts, and conduit, 
as closely as practicable; place runs parallel with lines of building. Utilize spaces efficiently to 
maximize accessibility for other installations, for maintenance, and for repairs. 

 
D. Coordinate completion and clean-up of Work of separate sections in preparation for Substantial 

Completion and for portions of Work designated for Owner's partial occupancy, if required. 
 

E. After Owner occupancy of premises, coordinate access to site for correction of defective Work 
and Work not in accordance with Contract Documents, to minimize disruption of Owner's 
activities. 

 
1.04 SUBCONTRACTOR'S DUTIES:    The Subcontractor is responsible to coordinate and supervise 

his employees in the Work accomplished under his part of the Contract. 
 

A. Schedules:  Conduct Work to assure compliance with construction schedules. 
 

B. Suppliers:  Transmit all instructions to his material suppliers. 
 

C. Cooperation:  Cooperate with the Project Coordinator and other subcontractors. 
 
 
PART 2  PRODUCTS (Not Used)    
 
 
PART 3 EXECUTION (Not Used) 
 
 
 

***END OF SECTION*** 

87



 -25- S.P.No. 907-242-136 -- Cont'd 

SECTION 01315  PROJECT MEETINGS 
    

 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Provisions for and procedures related to the required Project Meetings which include, but not 
limited to, the following for each Project Phase: 
1. Pre-Construction Meeting. 
2. Periodic Progress Meetings. 

 
1.02 MEETINGS 
 

A. Purpose of Meetings:  Project Meetings shall be held for the following reasons: 
1. To establish an understanding of what is expected from everyone involved. 
2. To enable an orderly Project review during the progress of the Work. 
3. To provide for systematic discussion of problems and effect remedies and clarifications. 
4. To coordinate the Work. 
5. To review installation procedures and schedules. 

 
1.03 SCHEDULING AND ADMINISTRATION 
 

A. The Project Engineer shall schedule and preside over all meetings throughout the progress of the 
Work. Duties include the following: 
1. Review, modify / approve minutes of the previous meeting. 
2. Discuss items that have been done the previous month and anticipated work to be done 

within the next month.  
3. Review Contractor’s Pay Request and resolve questions or conflicts with Construction 

Documents.  
 

B. The Contractor shall attend and administer all meetings throughout the progress of the Work.  
Duties include the following: 
1. Preparation of agenda for meetings 
2. Distribution of agenda and written notice 7 days in advance of date for each regularly 

scheduled meeting. 
3. Make physical arrangements for meetings. 
4. Record the minutes which shall include list of all participants and all significant 

proceedings and, in particular, all decisions, agreements, clarifications, and other data 
related to Project cost, time, and modifications. 

5. Distribute copies of minutes within 7 calendar days to all parties affected by decisions 
made at the meeting. 

6. Follow-up unresolved matters discussed at meetings and promptly effect final resolution, 
especially for work in progress.  Advise all effected parties of result and include report of 
activities in next scheduled meeting. 

 
C. Representatives of Contractor’s, Subcontractor’s, and Supplier’s attending the meetings shall be 

qualified and authorized to act on behalf of the entity each represents. 
 
D. Consultants may attend meetings to ascertain work is expedited consistent with Contract 

Documents and construction schedules. 
 
1.04 PRE-CONSTRUCTION MEETING 
 

A. Schedule:  The Project Engineer will schedule the Pre-Construction Meeting within 10 days after 
Notice to Proceed. 

 
B. Location:  A central site, convenient for all parties, designated by the Contractor and approved by 

the Project Engineer.  
 

C. Attendance: Attending shall be the MDOT representatives associated with the Project, the Project 
Engineer, MDOT Architect and his Consultants (if needed), the General Contractor, all major 
Subcontractors, and any representatives of governmental or other regulatory agencies as 
required. 
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D. Minimum Agenda: 
1. Distribute and discuss construction schedule prepared by Contractor. 
2. Review critical Work sequencing. 
3. Designate responsibilities. 
4. State procedures for submittals. 
5. State procedures for maintaining record documents. 
6. State procedures for change orders. 
7. State procedures for application of payment. 
8. Coordinate use of premises, including office and storage areas. 
9. List Owner's requirements. 
10. Show clear understanding of Security. 
11. Show clear understanding of Housekeeping procedures.  

 
1.05 PROGRESS MEETINGS 
 

A. Schedule: Progress Meetings will be scheduled monthly.  The Project Engineer will cancel the 
meeting with at least 48 hours notice if a meeting is not necessary for any particular month.  

 
B. Place of Project Meetings:  Contractor’s Field Office except as otherwise agreed. 
 
C. Attendance: Attending shall be the MDOT representatives associated with the Project, the Project 

Engineer or his representative, the MDOT Architect or his representative and his Consultants (if 
needed), the General Contractor, and all Subcontractors as pertinent to the agenda. 

 
D.  Minimum Agenda: 

1. Review, modify / approve minutes of the previous meeting. 
2. Review work progress since last meeting. 
3. Note field observations, problems and decisions. 
4. Identify problems that impede planned progress. 
5. Review off-site fabrication problems. 
6. Revise construction schedule as indicated. 
7. Plan progress during the next work period. 
8. Review submittal schedules; expedite and modify as required. 
9. Review proposed changes, 
10. Review Request for Payment. 
11. Complete other current business. 

 
 
PART 2 PRODUCTS (Not Used) 
 
 
PART 3 EXECUTION (Not Used)  
 
 
 

                                  ***END OF SECTION*** 
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SECTION 01320  CONSTRUCTION PROGRESS DOCUMENTATION 
 
PART 1 GENERAL 
 
1.01 DESCRIPTION 
 

A. Scope:  Provide projected Construction Schedules for entire Work and revise monthly to show 
progress through the pay period.  The following is a minimum requirement and other type 
schedules are acceptable with Owner's approval. 

 
B. Form of Schedules:  Prepare in form of horizontal bar chart. 

 
 1. Provide separate horizontal bar column for each trade or operation. 
 2. Order:  Table of Contents of Specifications. 
 3. Identify each column by major Specification section number. 
 4. Horizontal Time Scale:  Identify first work day of each week. 
 5. Scale and Spacing:  To allow space for updating. 
 

C. Content of Schedules: 
 
 1. Provide complete sequence of construction by activity. 
 2. Indicate dates for beginning and completion of each stage of construction. 
 3. Identify Work of logically grouped activities. 

4. Show projected percentage of completion for each item of Work as of first day of each 
month. 

 
D. Updating: 

 
 1. Show all changes occurring since previous submission of updated schedule. 
 2. Indicate progress of each activity and completion dates. 
 

E. Submittals: 
 

1. Submit initial schedules to the Project Engineer / MDOT Architect within 15 days after 
date of Notice to Proceed. 

2. Submit to Project Engineer / MDOT Architect, periodically updated schedules accurately 
depicting progress to first day of each month. 

3. Submit 2 copies, one to be retained by the Project Engineer and the other forwarded to 
the MDOT Architect. 

 
F. If the Contractor is required to produce two revised construction schedules because of lack of 

progress in the Work, the Owner will notify the Contractor's Surety. 
 
 
 

***END OF SECTION*** 
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SECTION 01330   SUBMITTAL PROCEDURES 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 

A. Scope:  Submit to the MDOT Architect Shop Drawings, product data, and samples required by 
Specification Sections.  Faxed submittals will not be accepted.  Three ring binders will not be 
accepted for approval submittals.  Refer to Section 01630 – Product Options and Substitution 
Procedures, for requirements concerning products that will be acceptable on this Project.   

 
B. Shop Drawings:  Original (legible) drawings prepared by Contractor, Subcontractor, 

Supplier or Distributor which illustrate actual portions of the Work; showing fabrication, 
layout, setting or erection details.  Reproductions of the Contract Drawings will not be 
acceptable.  Minimum requirements for Shop Drawings shall include the following: 

 
1. Prepared by a qualified detailer. 
2. Identify details by reference to sheet and detail numbers shown on Contract Drawings. 
3. Minimum sheet size:  8-1/2 inches by 11 inches. 
4. Reproductions for submittals: 7 Prints.  Submit 8 prints if they are Plumbing, Mechanical 

or Electrical Submittals. 
5. Shop Drawings shall be stamped and signed by the Contractor certifying accuracy, 

completeness and compliance with Contract requirements prior to submitting to the 
MDOT Architect. 

 
C. Product Data:  Provide 7 copies each.  Provide 8 copies if they are Plumbing, Mechanical 

or Electrical Submittals.  Minimum information submitted shall include the following: 
 

1. Manufacturer's standard schematic drawings:  Modify drawings to delete information that 
is not applicable to the Project.  Supplement standard information to provide additional 
information applicable to Project. 

2. Manufacturer’s catalog sheets, brochures, diagrams, schedules, performance charts, 
illustrations and other standard descriptive data:  Clearly mark each copy to identify 
pertinent materials, products or models.  Show dimensions and clearances required. 
Show performance characteristics and capacities, wiring diagrams and controls. 

3. Product Data shall be stamped and signed by the Contractor certifying accuracy, 
completeness and compliance with contract requirements prior to submitting to the MDOT 
Architect. 

 
D. Samples:  Provide physical examples to illustrate materials, equipment or workmanship 

and to establish standards by which completed Work is judged. 
 

1. Provide one copy each of sufficient size and quantity to clearly illustrate functional 
characteristics of products or material with integrally related parts and attachment devices 
and full range of color samples. 

2. Samples remain the property of the MDOT Architect until completion of construction of 
the Project. 

3. Samples will not be required when specified product is submitted. 
4. If a specified product color is discontinued, Contractor shall notify MDOT Architect 

promptly to determine if it affects other color selections. 
 
 

E. Field Samples and Mock-Ups:  Erect on Project Site at location acceptable to Project Engineer / 
MDOT Architect. 

 
1. Construct each sample or mock-up complete, including Work of all trades required in the 

finished Work.  Field Samples are used to determine standards in materials, color, 
texture, workmanship, and overall appearance. 

2. Work shall not be allowed using these materials until the mock-up is approved. 
3. The mock-up shall not be destroyed, until after the Work it represents is finished, without 

permission of the Project Engineer / MDOT Architect.  This mock-up shall be used as a 
standard to compare to the Work it represents for color, craftsmanship, overall 
appearance, and how the different materials make up the whole system. 

 
F. Contractor Responsibilities: 
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1. Review Shop Drawings, product data, and samples prior to submission. 
2. Verify field measurements, construction criteria, catalog numbers and other data. 
3. Coordinate each submittal with requirements of Work and Contract Documents. 
4. Contractor's responsibility for errors and omissions in submittals is not relieved by Project 

Architect's review of submittals. 
5. Contractor's responsibility for deviations in submittals from requirements of Contract 

Documents is not relieved by MDOT Architect's review of submittals unless MDOT 
Architect gives written acceptance of specific deviations. 

6. Notify MDOT Architect in writing at the time of submission, of deviations in submittals 
from requirements of Contract Documents. 

7. Order no materials or begin no Work requiring submittals until the return of submittals 
bearing MDOT Architect's stamp and initials indicating review. 

 8. After Project Architect's review, distribute copies. 
 

G. Submission Requirements: 
 

1. Schedule submission with ample time given to review submittals prior to being needed. 
2. Submit 7, 8 if Plumbing, Mechanical or Electrical copies of Shop Drawings and number of 

copies of product data which Contractor requires for distribution.  
3. Submit number of samples specified in each Specification Section.  
4. Accompany submittals with transmittal letter, in duplicate, containing data, project title and 

number; Contractor's name and address; the number of each Shop Drawings, product 
data and samples submitted; notification of deviations from Contract Documents; and 
other pertinent data. 

 5. Submittals shall include the following on each copy: 
 
  a. Date and revision dates. 
  b. Project title and number. 

c. The names of Project Engineer, Architect/Engineer, Contractor, Supplier, 
Manufacturer, and separate detailer, when pertinent. 

  d. Identification of product or material. 
  e. Relation to adjacent structure or materials. 
  f. Field dimensions, clearly identified as such. 
  g. Specification Section Number. 

h. Applicable standards such as ASTM Number or Federal Specification. 
i. A blank space, 2 inches by 3 inches for the MDOT Architect’s stamp. 
j. Identification to deviations from Contract Documents. 
k. Contractor's stamp, initialed or signed, certifying the review of submittal, 

verification of field measurements, and compliance with Contract Documents. 
 
H. Resubmission Requirements: 

    
1. Shop Drawings:  Revise initial Drawings as required and resubmit as specified for initial 

submittal.  Indicate on Drawings, any changes that have been made other than those 
required by Architect / Engineer. 

2. Product Data and Samples:  Submit new data and samples as required for initial 
submittal. 

 
I. Distribution of Submittals after Review: 

 
1. Distribute copies of Shop Drawings and product data which carry MDOT Architect’s 

stamp to:  Project Engineer’s File, MDOT Architect’s File, Architect’s File (as required), 
Electrical / Mechanical Engineer’s File (as required), Materials’ File, Contractor's File, Job 
Site File, and Subcontractor, Supplier and/or Fabricator as necessary. 

2. Distribute samples as directed.  The MDOT Architect shall retain one of each. 
 

J. Architect / Engineer's Duties: 
 

1. Review submittals with reasonable promptness. 
2. Review for design concept of Project and information given in Contract Documents. 
3. Review of separate item does not constitute review of an assembly in which item 

functions. 
4. Affix stamp and initial, or signature, certifying the review of submittal. 
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SECTION 01355  RENOVATION PROJECT PROCEDURES 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDE 
 

A. Project coordination and assignment of the work of all Parties and the scheduling of all elements 
of alterations and renovation work by procedures and methods to expedite completion of the 
Work for each Part. 

 
B. The Work to be assigned, coordinated and scheduled includes, but is not limited to, the following: 

 
1. The work of each Division and Section of the Specifications as shown on the Drawings 

and in the Specifications. 
2. The procedures and activities required under the provisions of this Section.   

  
1.02 PROJECT COORDINATION 
 

A. Definition:  Project Coordination is the process utilized to guide all participants in the Project’s 
construction and includes assigning, scheduling, expediting, reviewing, and modifying, as 
appropriate, the activities required to produce the total Work to the designated quality and within 
the assigned time. 

 
B. Responsibility:  Except otherwise provided by the Contract Documents, all Project Coordination 

shall be the entire responsibility of the Contractor.  The Contractor shall set forth procedures and 
conditions for coordination of the Work and shall personally be responsible for the implementation 
of the required coordination which shall include the following: 

 
1. Communications:  Establish lines of authority and communication at the Job Site. 
2. General Coordination:  Closely coordinate all work of Project participants to effect quality 

construction and steady progress in all phases and aspects of the Work with a minimum 
of delays and interference. 

3. Special Coordination:  Give additional careful attention to the work of the following: 
a. Mechanical / Electrical Subcontractors and be responsible for the following: 

1) Establishment of locations, clearances and precedence for all piping, 
conduit and ductwork (underground and above ceilings). 

2) Submittal of Schematic Drawings giving location and clearance 
information for Architect / Engineer review. 

 
4. Supervision:  Supervise the activities of every phase of the Work of the Project.  Make 

frequent inspections of the Work to determine progress and quality; proceed immediately 
to remedy problems and to effect changes needed in the construction process and 
personnel. 

5. Interpretations of Contract Documents: 
 

a. Consultation:  Consult with MDOT Architect to obtain interpretations. 
b. Assistance:  Assist in resolution of any questions. 
c. Stop all work not in accordance with the requirements of the Contract 

Documents. 
6. Division One:  Coordinate requirements of Division One and specifically as follows: 

 
a. Testing:  Coordinate all required testing. Refer to Section 01455. 
b. Temporary Facilities and Controls:  Allocate, maintain and monitor all temporary 

facilities.  Refer to Section 01500. 
c. Cutting and Patching:  Supervise and control all cutting and patching.  Refer to 

Section 01735. 
d. Cleaning: Direct and execute a continuing cleaning program throughout the 

construction, requiring each trade to dispose of their own debris, except as 
otherwise provided in the Contract Documents.  Refer to Section 01740. 

e. Project Record Documents:  Maintain up-to-date project record documents.  
Refer to Section 01785. 

7. Enforce all safety requirements. 
8. Maintain quality control of all work. 
 

1.03 QUALITY CONTROL 
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A. Assign all elements of the work to trades qualified to perform each type of work. 
 
B. Patch, repair and refinish existing work using skilled mechanics who are capable of matching 

existing quality of workmanship.  Quality of patched or extended work shall be not less than that 
specified for new work. 

 
1.04 PROJECT MEETINGS 
 

A. When required by Project Engineer / MDOT Architect or by individual Specification Sections, 
convene meetings to coordinate the Work and / or to review conditions at the Site and to outline 
procedures by which the Work will be performed.  Refer to Sections 01310 and 01315. 

 
B. Require attendance by all affected Parties. 

 
1.05 CONSTRUCTION ACCESS:  Access to construction area for construction materials and exit way 

for demolition debris shall be as directed by the Project Engineer.  
 
1.06 PROTECTION OF WORK 
 

A. Protect from damage, existing finishes, equipment, adjacent work scheduled to remain, and all 
new work. 

 
1. Protect existing and new work from temperature extremes.  Maintain interior work above 

60 degrees F. 
2. Provide heat and humidity control as needed to prevent damage to existing work and new 

work. 
3. Provide dust partitions as needed to prevent damage to existing work and new work. 

 
1.07 CUTTING AND PATCHING 
 

A. Scope:  Provide the necessary cutting, fitting and patching required to complete all elements of 
the Work including, but not limited to, the following procedures: 

 
1. To integrate with other work, to fit properly together. 
2. To uncover work to provide for installation of ill-timed work. 
3. To remove and replace defective and / or non-conforming work. 
4. To remove installed material for testing. 
5. To provide openings for penetration of mechanical and electrical work. 

 
B. Preparation:  Prior to commencing cutting and patching, examine existing conditions (including 

structure and elements subject to movement) and advise Project Engineer / MDOT Architect in 
writing of any condition that could be adversely affected by cutting and patching. 

 
1. Submit written request in advance of cutting or alteration that affects: 
 

a. Structural integrity of any element of the Project. 
b. Integrity of weather-exposed or moisture-resistant element. 
c. Efficiency, maintenance, or safety of any operational element. 
d. Visual qualities of sight exposed elements. 
e. Work of User or separate contractor. 

 
2. Include in the request: 
 

a. Identification of Project. 
b. Location and description of affected work. 
c. Necessity for cutting or alteration. 
d. Description of proposed work, and products to be used. 
e. Alternatives to cutting and patching. 
f. Effect on work of User or separate contractor. 
g. Written permission of affected separate contractor. 
h. Date and time work will be executed. 

 
C. Procedures:  Perform cutting and patching as required in Part 3 Execution of this Section. 
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1. Proceed only when permitted and after temporary supports and other devices are in place 
to ensure structural integrity and to protect other portions of the Project from damage. 

2. Execute work by methods to avoid damage to other Work, and which will provide 
appropriate surfaces to receive patching and finishing. 

3. Cut rigid materials using masonry saw or core drill.  Pneumatic tools are not allowed 
without prior approval from the Project Architect. 

4. Restore work with new products in accordance with requirements of the Contract 
Documents. 

5. Fit work air tight to pipes, sleeves, ducts, conduits and other penetrations through 
surfaces. 

6. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal 
voids with fire rated material, to full thickness of the penetrated element. 

7. Refinish surfaces to match adjacent finish.  For continuous surfaces, refinish to nearest 
intersection or natural break.  For an assembly, refinish entire unit. 

 
1.08 WORK RESTRICTIONS 
 

A. Project participants shall not perform any work on any Sunday or any Legal Holidays (as defined 
in Section 3-3-7, Mississippi Code of 1972, Annotated) except as required by emergency 
conditions and approved by the Project Engineer.  

 
B. “No Smoking” shall be observed in the work areas. 

 
PART 2 PRODUCTS  
 
2.01 SALVAGED MATERIALS 
  

A. Coordinate with Project Engineer / MDOT Architect in identifying salvageable materials.  The 
Owner has first right of refusal for all items. 

 
B. Contractor shall take proper care in removing and placement where directed in designated area 

on Site. 
 

C. Salvage sufficient quantities of cut or removed material to replace damaged work of existing 
construction, when material is not readily obtainable on current market. 

 
1. Items not required for use in repair of existing work to remain shall be discarded if of no 

value to the Owner.  
2. Do not incorporate salvaged or used material in new construction unless approved in 

writing by the MDOT Architect. 
 
2.02 PRODUCTS FOR PATCHING, EXTENDING AND MATCHING 

 
A. Provide products or types of construction same as in existing structure, as needed to 

patch, extend or match existing work to make work complete and consistent to standards 
of quality of connected and / or similar adjacent construction.  Except otherwise indicated 
all products shall be new. 

 
B. Where Contract Documents do not define products or standards of workmanship in 

existing construction, Contractor shall determine products by inspection and any 
necessary testing, and upgrade by use of the existing as a sample of comparison. 

 
PART 3 EXECUTION 
 
3.01 EXAMINATION:  Verify that demolition is complete and areas are ready for beginning of repairing, 

refinishing and new construction. 
 
3.02 PREPARATION:  Cut, move, or remove existing construction as necessary for access to 

alterations and renovations work; repair, replace, and restore where existing affected construction 
is to remain a part of final completed work. 

 
3.03 ADJUSTMENTS 
 

A. Where partitions are removed, patch floors, walls, and ceilings for installation of new materials. 
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B. Where removal of partition(s) results in adjacent spaces becoming one space, rework floor 
surfaces and ceilings to provide smooth planes without breaks, steps, or bulkheads. 

 
C. Where extreme change of plane occurs, request instructions from MDOT Architect as to method 

of making transition. 
 

D. Where new work adversely affects existing conditions beyond work limits defined, new work shall 
extend to facilitate proper joining and finishing of work. 

 
3.04 DAMAGED SURFACES 
 

A. Patch and replace any portion of an existing finished surface which as a result of this construction, 
is found to be damaged, lifted, discolored, or shows other imperfections, with matching material.   

 
1. Provide adequate support of substrate prior to matching the finish. 
2. Refinish patched portions of painted or coated surfaces in a manner to produce uniform 

color and texture over entire surface. 
 

B. Patch and replace any portion of an existing surface to be refinished as a finished surface that is 
found to be damaged, lifted, discolored or show imperfections that renders surface or substrate 
unsuitable for application of new finish material. 

 
1. Refinish patched portion to match existing adjacent surface in order to produce a uniform 

color and texture. 
 

C. Where new or existing wall is patched or damaged, the wall surface shall be patched and 
refinished from base to ceiling and end to end, or nearest natural break, and shall match new 
work in quality. 

 
3.05 TRANSITION FROM EXISTING TO NEW WORK 
 

A. When new work abuts or finishes flush with existing work, make a smooth and workmanlike 
transition.  Patched work shall match existing adjacent work in texture and appearance. 

 
B. When finished surfaces are cut in such a way that a smooth transition with new work is not 

possible, terminate existing surface in a neat manner along a straight line at a natural line of 
division. 

 
3.06 CLEANING – PERIODIC AND FINAL 
 

A. General Requirements: 
 

1. Maintain the Project Space, including areas used for passage of Project personnel and 
materials, in a neat, clean and orderly condition at all times. 

2. Do not allow the accumulation of scrap, debris, waste material, and other items not 
required for the Work. 

3. Provide adequate storage for all items awaiting removal from Site, observing all 
requirements for fire prevention and protection of the environment. 

 
B. Periodic Cleaning, as follows: 
 

1. Daily and more often if necessary, inspect the Project Space and pick up all scrap, debris, 
and waste material; remove to designated storage. 

2. At completion of work of each trade, clean area and make surfaces ready for work of 
successive trades. 

3. One each week, more often if necessary, remove all stored waste material and legally 
dispose of off the Site. 

 
   C. Final Cleaning:  Under provision of Section 01740. 
SECTION 01425  REFERENCE DOCUMENTS 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
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   A. Identification and purpose of Reference Documents. 
 

B. Administrative procedures and responsibility for the use of Reference Documents. 
  

1.02 IDENTIFICATION AND PURPOSE 
 

A. Identification:  Throughout the Contract Documents are references to nationally known and 
recognized Codes, Reference Standards, Reference Specifications, and similar documents that 
are published by Regulatory Agencies, Trade and Manufacturing Associations and Societies, 
Testing Agencies and others.  References also include certain Project Documents or designated 
portions. 

 
B. Purpose:  All named and otherwise identified “Reference Documents” are “by reference” hereby 

incorporated into these Specifications as though fully written and hereby serve to establish 
specific requirements and pertinent characteristics for materials and workmanship as well as 
methods for testing / reporting on compliance thereto. 

 
1.03 PROCEDURES AND RESPONSIBILITIES 
 

A. Compliance with Laws and Codes of governmental agencies having jurisdiction shall be 
mandatory and take precedence over the requirements of all other Reference Documents.  For 
products or workmanship specified by Associations, Trade, or Federal Standards, comply with the 
requirements of the standard, except when supplemented instructions indicate a more rigid 
standard and / or define more precise requirements.  Should specified reference standards 
conflict with regulatory requirements or the Contract Documents, request MDOT Architect’s 
clarification before proceeding. 

 
B. The Contractor (including any and all Parties furnishing and / or installing any portion of The 

Work) shall be familiar with the indicated codes and standards.  It shall be the Contractor’s 
responsibility to verify the detailed requirements of the specifically named codes and standards 
and to verify (and provide written certification, when required) that the items procured for use in 
this Work (and their installation, as applicable) meet or exceed the specified requirements. 

 
C. When date of Reference Document is not specified, conform to latest edition of said Document 

except when earlier editions are specifically required by Codes.  
 

D. The contractual relationship of the Parties to the Contract shall not be altered from the 
requirements of the Contract Documents by mention or inference otherwise in any reference 
document.    

 
 
PART 2  PRODUCTS - Not Used 
 
 
PART 3 EXECUTION - Not Used 
 
 
 

***END OF SECTION*** 
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SECTION 01455  TESTING LABORATORY SERVICES  
 
PART 1 GENERAL   
 
1.01 SUMMARY 
 

A. Scope: The Contractor shall use testing laboratory services of the Mississippi Department of 
Transportation for all testing required in this Section.  These services will be provided to the 
Contractor by the MDOT at no charge. Use of said services shall in no way relieve the Contractor 
of his obligation to perform Work in accordance with the Contract. 

 
B.   Inspection, Sampling and Testing are required for:  

 
1. Section 02315, Excavation, Filling, and Grading. 
 
2. Section 03200, Concrete Reinforcement. 

 
3. Section 03300, Cast-In-Place Concrete. 

 
1.02 LABORATORY'S DUTIES  
 

A. Materials will be inspected and sampled in accordance with current Mississippi Department of 
Transportation SOP pertaining to inspecting and sampling.  

 
B. Prepare reports of inspections and tests including: 
 

1. Date issued. 
 

2. Project title and number. 
 

3. Testing laboratory, name and address. 
 

4. Name and signature of inspector. 
 

5. Date of inspection or sampling. 
 

6. Record of temperature and weather. 
 

7. Date of test. 
 

8. Identification of product and Specification Section. 
 

9. Location of Project. 
 

10. Type of inspection or test. 
 

11. Observations regarding compliance with Contract Documents requirements.  
 

C. Distribute copies of reports of inspections and tests to Project Engineer / MDOT   Architect. 
 
1.03 CONTRACTOR'S RESPONSIBILITIES 
 

A. Cooperate with laboratory personnel to provide to laboratory in required quantities preliminary 
representative samples of materials to be tested. 

 
B. When required, furnish copies of mill test reports.  Furnish to laboratory, casual labor to obtain 

and handle samples at the site and to facilitate inspections and tests. 
 

C. Provide facilities for laboratory's exclusive use for storage and curing of test samples. 
 

D. Notify laboratory in advance of operations to allow for assignment of personnel and scheduling of 
tests. 
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1.04 MATERIAL CERTIFICATIONS AND CERTIFIED TEST REPORTS 
 

A. All certifications shall meet the following requirements: 
   

1. Have letterhead of the manufacturer, producer, supplier, or fabricator. 
 

2. Include the project number. 
 

3. Itemized list of materials covered by the certification. 
 

4. Contain a material conformance statement, which certifies that the materials conform to 
the specific specification requirements. 

 
5. Certification for all steel and steel wire products must also include a certified statement by 

the manufacturer that all of the manufacturing processes are of domestic origin. 
 

6. Signature of a responsible company official. 
    

B. All certified test reports shall meet the following requirements: 
 
1. Have letterhead of the manufacturer, producer, supplier, fabricator, or laboratory. 

 
2. Include name and description of material, lot, batch, or heat number, etc., as applicable. 

 
3. Show results of each required test, and state that the test was run according to the test 

method specified. 
 

4. Test reports for all steel and steel wire products must also include a certified statement by 
the manufacturer that all of the manufacturing processes are of domestic origin. 

 
5. Signature of a responsible laboratory official. 

 
 
PART 2 PRODUCTS - Not Used 
 
PART 3 EXECUTION - Not Used 
 
 

***END OF SECTION*** 
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SECTION 01500   TEMPORARY FACILITIES AND CONTROLS 
 
1.01 GENERAL:  Establish and initiate use of each temporary facility at time first reasonably required 

for proper performance of the Work.  Terminate use and remove facilities at earliest reasonable 
time, when no longer needed or when permanent facilities have, with authorized use, replaced the 
need. 

 
1.02 FIELD OFFICE AND STORAGE FACILITIES: The Contractor shall be responsible for 

construction of the field office. The Contractor shall provide, maintain, and remove when directed, 
suitable substantial and watertight temporary field office and storage shed(s), in locations on the 
site as directed by the Project Engineer, or his authorized representative and best suited for their 
respective uses, as follows: 

 
A. Field Office (one required):  For the use of the Contractor, Project Engineer and his 

representative, MDOT Architect and his representative(s), and Consultants.  Provide in office 
suitable furniture for plan layout, progress meetings and storage.  Storage files and racks will 
maintain duplicates of all correspondence, shop drawings, plans, specifications, samples, etc. 
required to administer the project. These duplicates will be permanently kept as reference and 
shall not be used in the field.  Also, provide lights, heat, air-conditioning, fax machine and 
telephone.  Maintain each office in a sanitary and usable condition.  Contractor shall provide the 
Project Engineer / MDOT Architect with job site and emergency telephone numbers. 

 
B. Storage Facilities: It shall be the Contractor’s option to provide watertight storage facilities for 

storage of cement, lime, and / or other materials subject to water damage.  If storage facilities are 
used, it shall be of sufficient size to hold all materials required for logically grouped activities on 
the site at one time, and shall have floors raised at least 6 inches above the ground on heavy 
joists or sleepers. Fully enclosed trailer is allowed, but location must be coordinated with Project 
Engineer.  

 
1.03 FURNISHING AND MAINTENANCE OF EQUIPMENT:  Furnish and maintain all equipment such 

as temporary stairs, ladders, ramps, scaffolds, hoists, runways, derricks, chutes, elevators, etc. as 
required for proper execution of the Work of all trades.  All such apparatus, equipment and 
construction shall meet all the requirements of the Labor Law and other applicable State or local 
laws 

 
1.04 ELECTRIC LIGHTS AND POWER: Supply lights and power when necessary for the progress of 

the Work.  The operating costs shall be borne by the Owner. Temporary wiring, where required, 
shall be run in conduits. 

 
1.05 WATER: Supply water service.  The operating costs shall be borne by the Owner. 
 
1.06 ROADS AND ACCESS:  The drive is to remain open at all times.  A flagman will be required to 

control traffic when construction vehicles are present. 
 
1.07 TOILETS FOR WORKMEN: Provide and maintain all necessary toilets for workmen.  Toilets are 

to be maintained in strict accordance with the regulations of the State Board of Health.  The toilets 
are to be located on the site as directed by the Project Engineer or his authorized representative. 

 
1.08 SECURITY / PROTECTION PROVISIONS 
 

A. The types of temporary security and protection provisions required include, but are not limited to, 
fire protection, barricades, warning signs / lights, personnel security program (theft prevention), 
environmental protection, and similar provisions intended to minimize property losses, personal 
injuries and claims for damages at Project Sites. 

 
B. Barricades and Construction Fence: Provide and erect all necessary barricades and any other 

protection required.  Provide all necessary warning and danger lights from twilight to sunrise.    
 
 
 
 
 
 
C. Fire Extinguishers:  Provide types, sizes, numbers and locations as would be reasonably effective 

in extinguishing fires during early stages, by personnel at project site.  Provide Type A 
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extinguishers at locations of low potential for either electrical or grease/oil flammable liquid fires:  
provide Type ABC dry chemical extinguishers at other locations; comply with recommendations of 
NFPA No. 10.  Post warning and quick-instructions at each extinguisher location, and instruct 
personnel at Project Site, at time of their first arrival, on proper use of extinguishers and other 
available facilities at Project Site.  Post local fire department call number on each telephone 
instrument at Project Site. 

 
D. Environmental Protection Procedures:  Designate one person, the Construction Superintendent or 

other, to enforce strict discipline on activities related to generation of wastes, pollution of 
air/water/soil, generation of noise, and similar harmful or deleterious effects which might violate 
regulations or reasonably irritate persons at or in vicinity of Project Site. 

 
E. Water Control:  Provide pumps as required to keep the excavation free from standing water and 

shall slope the excavation to prevent water from running toward existing buildings at all times. 
 
1.09 BURNING OF TRASH:  No burning of trash or debris shall be done on Owner's property.  All such 

materials shall be removed from the site and disposed of in accordance with local laws and 
ordinances. 

 
1.10 POWDER ACTUATED TOOLS:  The use of powder actuated tools shall be prohibited from use 

during all phases of the construction, unless explicitly approved in writing, prior to construction, by 
the Project Engineer. 

 
1.11 FIRE HAZARDS:  Special precautions shall be taken to reduce fire hazards where electrical or 

gas welding or cutting Work is done and suitable fire extinguishing equipment shall be maintained 
near such operations. 

 
1.12 CONDUCT OF WORKERS:  Workmen who, because of improper conduct or persistent violation 

of Owner's requirements, become objectionable, shall be removed at the Owner's request.  Inform 
all workmen of Owner's requirements. 

 
 
PART 2 PRODUCTS  - Not Used 
 
 
PART 3 EXECUTION - Not Used 
 
 
 

***END OF SECTION*** 
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SECTION 01610  BASIC PRODUCT REQUIREMENT 
 
     
PART 1 GENERAL 
 
1.04 SECTION INCLUDES:  The products of The Work and the requirements for their quality, delivery, 

handling, storage, protection and installation. 
  

1.05 DEFINITIONS 
 

C. “Products”. Defined as:  The materials, machinery, equipment, components, and systems, in 
whole or in part, incorporated into The Work.  “Products” does not include materials, tools, 
devices, machinery, equipment and systems used for the preparation, manufacture, fabrication, 
conveying and installation of The Work. 

 
D. “Level of Excellence”. Defined as:  The degree of quality for the Products and Workmanship of 

this Project.  The required “degree of quality” shall be established on the basis of one or more of 
the following criteria which shall become the minimum acceptable “level of excellence” for the 
work of this Project: 

 
1. Products selected by Architect. 
2. Architect’s Specifications. 
3. Reference Standards. 
4. Manufacturer’s Instructions. 
5. Industry Standards. 
 
In the absence of all the criteria from the Specifications Section, the normal local Industry 
Standard shall prevail.  The Party or Parties responsible for the required work shall be 
experienced in the work to be provided; shall have knowledge as to what, in the local area, 
constitutes “good and acceptable practice” in producing the completed work of this Section, and 
will be expected to provide nothing less. 
 
Example: Masonry and Drywall Contractors are expected to know that Industry Standards, “good 

practice”, and “common sense” dictate, to prevent cracks in the completed work, control 
joints must be installed at minimum distances or should be placed in certain locations 
where movement or other stress conditions are likely to occur.  When such items are not 
specified or shown on the Drawings, the Contractor will be expected to request the MDOT 
Architect’s clarification for location (primarily for esthetic considerations) and then provide 
not less than the minimum Industry Standard, at no additional cost to the Owner. 

 
E. “Standard of Quality”.  Defined as:  A specific and particular manufacturer whose product(s) has / 

have been selected by the Architect as amply suitable to meet the Project requirements in one or 
more of the following criterions:  appearance, physical attributes, performance characteristics, 
appropriateness for intended use, and cost. 

 
The work of the individual Specification Section will be based on product(s) of the 
“Standard of Quality Manufacturer” and the product(s) of that manufacturer, designated 
within the Specifications Section by catalog number(s) (or other identification), shall 
become “Standard of Quality Product(s) and the basis by which the product(s) of “Other 
Acceptable Manufacturers”, and any substitutions, are judged. 
 
In the absence of the designation “Standard of Quality”, such as for generic product, 
material or system, then the specified item (product, material or system) shall be the 
reference standard and shall become the “Standard of Quality”. 

 
F. “Equivalent Products”.  Defined as:  Products having a level of excellence which, in the MDOT 

Architect’s judgment, is equal to the level of excellence established by the product(s) selected as 
Architect’s “Standard of Quality”. 

 
G. “Manufacturer”.  Defined as:  An entity whose principal business is the manufacturing, fabricating, 

assembling, and / or supplying of products / systems from off site for incorporation (in whole, or in 
part, such as components of a system) into the construction at the Project Site. 

 
1. The Architect’s selection of a particular manufacturer usually is on the basis of the 

manufacturer’s reputation within the Construction Industry, and / or “track record” with the 
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Architect, for producing quality products on time, and providing responsive follow-up and 
reliable warranties. 

2. The terms “Fabricator” and “Supplier” used in these Specifications shall be synonymous 
with “manufacturer”. 

 
H. “Other Acceptable Manufacturers”.  Defined as:  Manufacturers who have qualifications and 

products similar to those of the “Standard of Quality” Manufacturer (see above) selected by 
Architect and are therefore “acceptable” to offer any of their products considered to be 
“equivalent” to the specified product(s). 

 
1. To the best of the Architect’s knowledge, information and belief, the manufacturers, listed 

as “Other Acceptable Manufacturers”, now have products available that are considered to 
be “equivalent” to the specified product (or selection) of the “Standard of Quality” 
Manufacturer.  Where no “Standard of Quality” is indicated then any of the “Acceptable 
Manufacturers” listed may offer products complying with the specified requirements. 

2. The inclusion of particular manufacturers as “Other Acceptable Manufacturers” does not 
signify that other (that is, unlisted) manufacturers are not acceptable or that they do not 
have equivalent products nor does the omission of any manufacturer’s name indicate 
unacceptability for any reason. 

3. Manufacturers, who are not listed in the Contract Documents, and who desire 
consideration, must submit their product under provisions of Section 01630-Product 
Options and Substitutions Procedures. 

 
1.06 QUALITY ASSURANCE – GENERAL 
 

A. The quality of all products and workmanship shall be in accordance with the provisions of this 
Section and the requirements of the individual Specifications Section. 

 
B. Whenever a “level of excellence” higher than the minimum industry standard is expected for 

products and workmanship, the more rigid standards and precise requirements will be indicated 
within individual Specifications Sections. 

 
Example:  For whatever reason, the Architect may specify a “dry film thickness (DFT)” for a 

coating that is more than the manufacturer’s recommendation or than normally available 
in a three coat system.  It shall be the Contractor’s responsibility to achieve the required 
DFT with one or more additional coats, none of which shall be more than the 
manufacturer’s recommendation for wet film thickness, for a single coat, when applied. 

 
C. Establishing and maintaining Project Quality Control shall be the responsibility of the Contractor. 

 
1.07 QUALITY ASSURANCE – PRODUCTS 
 

A. All products incorporated into The Work shall be new except where otherwise provided by the 
Contract Documents and shall comply with the requirements of the individual Specifications 
Sections and as supplemented herein.  All products incorporated into the Work shall be asbestos 
free.  Products containing asbestos are not acceptable and will be considered as defective 
material.  Whenever these products containing asbestos are discovered, they shall be removed 
from the Work at no cost to the Owner.  Contractor shall certify that all materials incorporated into 
the Work are asbestos free, refer to Section 01770 - Closeout Procedures. 

 
B. Matching / Mating of Products: 

 
1. Products required in quantity within a Specifications Section shall be the same, and shall 

be interchangeable. 
2. All manufactured products exposed to view, especially those considered as “Finishes” 

(including, but not limited to, items as floor material, wall coverings, glass, paint ceiling 
tile, that are installed or applied directly from manufacturer’s containers), shall be of the 
same factory “run”. 

3. The Contractor is expected to secure a sufficient quantity with initial purchase to avoid 
running short.  Materials within an area that do not match, as a result of such failure, will 
be cause to reject all materials and will not be grounds for additional compensation. 

 
C. Extra Materials:  When required by individual Specifications Sections, provide products, spare 

parts and maintenance material in condition and quantities required.  All “extra materials” shall be 
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of the same factory “run” as installed materials.  Deliver to Project Site, properly store in 
appropriate locations, and obtain receipt from authorized person prior to Final Payment. 

 
1.08 QUALITY ASSURANCE – WORKMANSHIP 
 

A. Comply with the “level of excellence” required by individual Specifications Sections.  In the 
absence of specific requirements, comply with product(s) manufacturer’s instructions and Industry 
Standards.  

 
B. Use only suitably qualified craftsmen to produce work of the specified quality.   

 
1. Craftsmen shall be of excellent ability, thoroughly trained and experienced in types of 

work required, completely familiar with the quality standards, procedures and materials 
required. 

2. In the acceptance or rejection of manufactured and / or installed work, the Architect will 
make no allowance for the lack of skill on the part of workmen. 

 
C. Secure products in place with positive anchorage devices designed and sized to withstand 

stresses, vibration, and racking. 
 
D. Provide finishes to match approved samples. 

 
E. Adjusting of Operating Products:  As follows: 

 
1. Adjust moving parts of product / equipment (including, but not limited to, doors, drawers, 

hardware, appliances, mechanical and electrical equipment) to ensure smooth and 
unhindered operation and movement at time when Owner assumes control of item’s use. 

2. All items shall be properly set, calibrated, balanced, lubricated, charged, and otherwise 
prepared and ready for intended use. 

3. Starting of Systems:  When specified in individual Sections, require manufacturer’s 
representative to be present at the Site to inspect, check, and approve equipment 
installation prior to start-up; to supervise placing equipment in operation; and to certify by 
written report that equipment has been properly installed, adjusted, lubricated, and 
satisfactorily operated under full load conditions. 

4. Equipment/systems Demonstrations and Personnel Instruction:  When specified in 
individual Sections, require manufacturer to provide authorized representative to 
demonstrate operation of equipment and systems and to instruct Owner’s personnel on 
proper operation and maintenance manuals as basis of instruction and demonstration.  
Include start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, 
and shutdown of each item of equipment at schedule times, at equipment location.  

 
1.09 TRANSPORTATION AND HANDLING 
 

A. Transport products by means and methods to avoid product damage; deliver in undamaged 
condition in manufacturers’ unopened containers or packaging, keep dry. 

B. Provide equipment and personnel to handle products by means to prevent soiling or damage. 
 

C. Promptly inspect shipments for compliance with requirements, quantities, and damage. 
 
1.10 STORAGE AND PROTECTION 
 

A. Store products in accordance with manufacturer’s instructions, with seals and labels intact and 
legible.  Store sensitive products in weathertight enclosures; maintain within temperature and 
humidity ranges required by manufacturer’s instructions.  Protect prefinished surfaces from 
damage or deterioration by acceptable means; do not use adhesive papers, sprayed or strippable 
coatings that bond when exposed to sunlight or weather. 

 
B. For exterior storage of fabricated products, place on sloped supports above ground.  Cover 

products subject to deterioration with impervious sheet covering (do not use “Visqueen” or other 
polyethylene sheeting when subject to direct sunlight); provide ventilation to avoid condensation. 

 
C. Store loose granular materials on solid surface in a well-drained area; prevent mixing with foreign 

matter. 
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D. Arrange storage to provide access for inspection.  Periodically inspect to assure products are 
undamaged, and are maintained under specified conditions and are fit for use. 

 
  
PART 2 PRODUCTS - Not Used 
 
 
PART 3 EXECUTION - Not Used 
 
 
 

***END OF SECTION*** 
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SECTION 01630  PRODUCT OPTIONS AND SUBSTITUTION PROCEDURES  
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 

A. Scope: To give the product options available to the Contractor and to set forth the procedure and 
conditions for substitutions. 

 
1.02 CONTRACTOR'S OPTIONS 
 

A. For products specified only by reference standards, select any product meeting standards by any 
manufacturer. 

 
B. For products specified by naming several (minimum of three) products or manufacturers, select 

any product and manufacturer named. Contractor must submit request, as required for 
substitution, for any product not specifically named and give reasons for not using product 
specified.  Substitution will not be granted unless reasons are considered justified. 

 
C. For product specified by naming one or more products, but indicating the option of selecting 

equivalent products by stating "or approved equal" after specified product, Contractor must submit 
request, as required for substitution, for any product not specifically named. 

 
D. For products specified by naming only one product and manufacturer, an equivalent product will 

always be accepted if it is equal in all respects (size, shape, texture, color, etc.). The Contractor 
must submit a request for substitution as set forth in this section 

 
E. For products specified by naming only one product and manufacturer and stating no substitutions 

will be accepted, there is no option and no substitutions will be allowed.   
 
1.03 PRODUCT SUBSTITUTION LIST 
 

A. Within 45 days after Notice to Proceed, submit to the MDOT Architect 4 copies of complete list of 
all proposed product substitutions.  

 
B. Tabulate list by each Specification Section. 

 
C. For named products specified with reference standards, include with listing of each 

product: 
 
 1. Name and address of manufacturer. 
 2. Trade name. 
 3. Model or catalog designation. 
 4. Manufacturer's data. 
 5. Performance and test data. 

6. Reference standards. 
 

D. Proposed product will be reviewed for incorporation into the Project.  Contractor will be notified for 
substitution rejection if not allowed, or will be instructed to submit in standard substitution 
submittal process for approval. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.04 SUBSTITUTIONS 
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A. MDOT Architect will consider formal written requests from Contractor for substitution of products 

in place of those specified.  Only one request per product will be allowed. Refer to Section 01330 - 
Submittal Procedures.  Include in request: 

 
1. Complete data substantiating compliance of proposed substitutions with Contract 

Documents.  
2. For products: 

  a. Product identification including manufacturer's name and address. 
b. Manufacturer's literature:  Submit literature of actual product specified and 

literature of proposed substitution with all comparable features or components 
highlighted.  Highlighted information is to include, but shall not be limited to, 
product description, performance, test data and reference standards. 

  c. Samples of the proposed substitution. 
d. Name and address of similar projects on which product was used and date of 

installation. 
3. For construction methods: 

a. Detailed description of proposed method. 
b. Drawings illustrating methods. 

4. Itemized comparison of proposed substitution with product or method specified. 
5. Data relating to changes in construction schedule. 
6. Accurate cost data on proposed substitution in comparison with product or method

 specified. 
  

B. In making request for substitution, Contractor represents: 
 

1. He has personally investigated proposed product or method, compared the product 
specified with the proposed substitution, and determined that it is equal or superior in all 
respects to that specified. 

2. He will provide the same guarantee for substitution as for product or method specified. 
3. He will coordinate installation of accepted substitution into Work, making such changes 

required of Work to be complete in all respects. 
4. He waives all claims for additional costs related to substitution that consequently 

becomes apparent. 
 5. Cost data is complete and includes all related costs under his Contract. 
 

C. Substitutions will not be considered if: 
 

1. They are indicated or implied on Shop Drawings or product data submittals without formal 
request submitted in accordance with this Section. 

 2. Acceptance will require substantial revision of Contract Documents. 
3. In the MDOT Architect’s judgment, the product or material is not equal. 

 
 
PART 2 PRODUCTS - Not Used 
 
 
PART 3 EXECUTION - Not Used 
 
 

***END OF SECTION*** 
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SECTION 01735  CUTTING AND PATCHING 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Scope:  To set forth broad general conditions covering cutting and patching that applies to 
everyone and everything on the job. 

 
B. Execute cutting including excavating, fitting or patching or work required to: 

 
1. Make several parts fit properly. 
 
2. Uncover work to provide for installation of ill-timed work. 

 
3. Remove and replace defective work. 

 
4. Remove and replace work not conforming to Contract requirements. 

 
5. Install specified work in existing construction. 

 
C. In addition to Contract requirements, upon MDOT Architect’s written instructions: 

 
1. Uncover work for observation of covered work. 
 
2. Remove samples of installed materials for testing. 

 
3. Remove work to provide alteration of existing work. 

 
D. Do not cut or modify work of another Contractor without his consent. 

 
E. Payment for Costs:  Costs caused by ill-timed, defective or work not conforming to the Contract 

will be borne by party responsible for ill-timed, defective or non-conforming work.  
 
PART 2 PRODUCTS 
 
2.01 GENERAL:  Materials for replacement of work removed shall comply with individual Specifications 

Sections for type of work to be done. 
 
PART 3 EXECUTION 
 
3.01 GENERAL 
 

A. Inspection:  Inspect existing conditions of work, including elements subject to movement or 
damage during cutting and patching. 

 
B. Preparation prior to cutting:  Provide shoring, bracing and supports required to maintain structural 

integrity.  Provide protection for other portions of project and protection from the elements. 
 

C. Performance: 
 

1. Execute cutting and demolition of methods that prevent damage to other work and will 
provide surfaces to receive installation of repairs and new work.  

  
2. Execute excavating and backfilling by methods that prevent damage to other work and 

prevent settlement 
 

3. Restore work that has been cut or removed install new products to provide completed 
work in accordance with requirements of the Contract Documents. 

 
4. Refinish entire surfaces as necessary to provide an even finish.  Refinish continuous 

surfaces to the nearest intersection and assemblies. 
 

***END OF SECTION*** 
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SECTION 01740  CLEANING 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 

A. Scope:  Maintain premises and public properties from accumulations of waste, debris, and 
rubbish, caused by operations.  At completion of Work, remove waste materials, rubbish, tools, 
equipment, machinery and surplus materials and clean all sight-exposed surfaces; leave project 
clean and ready for occupancy. 

 
B. Dispose of all waste, debris and rubbish in accordance with the 0wner's requirements. 

 
PART 2 PRODUCTS 
 

2.01 MATERIALS: Use only cleaning materials recommended by the manufacturer of 
surface to be cleaned, but cross reference cleaning materials used on surfaces to insure they are 
recommended by the cleaning material manufacturer. 

 
PART 3 EXECUTION 
 
3.01 DURING CONSTRUCTION 
 

A. Execute cleaning to insure that structure, grounds, and surrounding properties are maintained 
free from accumulations of waste materials and rubbish.  Wet down dry materials and rubbish to 
lay dust and prevent blowing dust.  Clean site and surrounding properties at reasonable intervals 
during progress of Work, and remove waste materials, debris and rubbish from site and legally 
dispose of at public or private dumping areas off MDOT owned property.  Handle materials in a 
controlled manner with as few handling as possible; do not drop or throw materials from heights.  
Schedule cleaning operations so that dust or other contaminants resulting from cleaning process 
will not fall on wet or newly painted surfaces. 

 
B. No materials may be disposed of by dumping them in the sanitary or storm sewer systems without 

specific approval by the Owner.  
 

C. Wash down of cement trucks will be done at locations determined by the Project Engineer.  
 
3.02 FINAL CLEANING 
 

A. Employ experienced workmen, or professional cleaners, for final cleaning.  In preparation for 
Inspection of structure, conduct final inspection of sight-exposed surfaces and concealed spaces.  
Remove grease, dust, dirt, stains, labels, fingerprints and other foreign materials from sight-
exposed finished surfaces. Repair, patch and touch up marred surfaces to specified finish to 
match adjacent surfaces. 

 
B. Broom clean paved surfaces; rake clean other surfaces of grounds. 

 
C. Remove temporary fencing and leave in same condition as surrounding landscaped areas. 

 
D. Keep Project clean until occupied by Owner. 

 
 
 

***END OF SECTION*** 
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SECTION 01770  CLOSEOUT PROCEDURES 
 
PART 1 GENERAL   
 
1.01 DESCRIPTION:  The Scope of Work required under this Section consists of the Final Inspections, 

submitting of all closeout Documents and related items to complete the Work indicated on the 
Drawings and described in the Project Manual. 

 
1.02 FINAL INSPECTIONS 
 

A. Engineer and Architect's Inspection:  The Contractor shall make written request for a Final 
Inspection to the Project Engineer.  Notice is to be given 10 calendar days prior to this inspection.  
At the day of inspection, the Contractor shall have in hand 6 copies of the HVAC Test and 
Balance Report, Ref. Specification Section 15080 and 6 copies of a list prepared by the 
Contractor of deficiencies, which will be edited by the Project Engineer, MDOT Architect and 
Consultants.  A copy of these composite lists will be given to the Contractor for correcting the 
Work.  Within 15 calendar days after this revised list is received, the Contractor shall make all 
corrections of the items listed.  If, in the Project Engineer’s judgment, the Project is not ready for 
an Inspection, the Project Engineer may schedule another inspection. 

 
B. Owner's Inspection:  After the MDOT Architect has determined the Project to be Substantially 

Complete and all punch list items have been corrected, an Owner's Inspection will be scheduled. 
The Contractor shall submit a letter that states all items have been corrected and submit required 
closeout Documents.  The Owners may add to the punch list items, if it is determined that 
corrective work still needs to be done. Within 15 calendar days after this revised list is received, 
the Contractor shall make all corrections of the items listed. 

 
C. Correction of Work before Final Payment: Contractor shall promptly remove from the Owner's 

premises, all materials condemned for failure to conform to the Contract, whether incorporated in 
Work or not, and Contractor shall, at his own expense, replace such condemned materials with 
those conforming to the requirements of the Contract.  Failure to remedy such defects after 10 
days written notice will allow the Owner to make good such defects and such costs shall be 
deducted from the balance due the Contractor or charged to the Contractor in the event no 
payment is due. 

 
D. Should additional inspections by the MDOT Architect’s Consultants of the Work be required due 

to failure of the Contractor to remedy defects listed, the Project Engineer may deduct the expense 
of additional Consultants inspections from the Contract Sum in the Owner / Contractor 
Agreement.  The additional expense will be based on the rate shown for services in the 
Consultants’ Architect or Engineering Services Contract. 

 
1.03 FINAL ACCEPTANCE:  The Mississippi Department of Transportation presently does not 

recognize the term “Substantial Completion”.  Therefore, the Project is not complete and time 
does not end until all defects are remedied and Final Acceptance is given. 

 
1.04 CLOSEOUT DOCUMENTS:  Unless otherwise notified, the Contractor shall submit to the Owner 

through the Project Architect 3 copies the following before final payment is made: 
 

A. Request for Final Payment:  AIA Document G702, current edition, completed in full or a computer 
generated form having similar data. 

 
B. Contractor’s Affidavit of Payment of Debts and Claims:  AIA Document G706, current edition, 

completed in full. 
 

C. Release of Liens and Certification that all Bills Have Been Paid:  AIA Document G706A, current 
edition, completed in full or a sworn statement and affidavit from the Contractor to the Owner 
stating that all bills for this project have been paid and that the Owner is released from any and all 
claims and / or damages. 

 
D. Consent of Surety Company to Final Payment:  AIA Document G707, current edition, completed 

in full by the Bonding Company. 
 

E. Power of Attorney:  Closeout Documents should be accompanied by an appropriate Power of 
Attorney. 
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F. Guarantee of Work:  Sworn statement that all Work is asbestos free and guaranteed against 
defects in materials and workmanship for one year from Date of Final Acceptance, except where 
specified for longer periods. 
1. Word the guaranty as follows:  "We hereby guarantee all Work performed by us on the 

above captioned Project to be free from asbestos and defective materials. We also 
guarantee workmanship for a period of one (1) year or such longer period of time as may 
be called for in the Contract Documents for such portions of the Work”. 

2.  All guarantees and warranties shall be obtained in the Owner's name. 
3. Within the guaranty period, if repairs or changes are requested in connection with 

guaranteed Work which, in the opinion of the Owner, is rendered necessary as a result of 
the use of materials, equipment, or workmanship which are inferior, defective, or not in 
accordance with the terms of the Contract, the Contractor shall promptly, upon receipt of 
notice from and without expense to the Owner, place in satisfactory condition in every 
particular, all such guaranteed Work, correct all defects wherein and make good all 
damages to the building, site, equipment or contents thereof which, in the opinion of the 
Owner, is the result of the use of materials, equipment, or workmanship which are 
inferior, defective or not in accordance with the terms of the Contract; and make good any 
Work or materials or the equipment and contents of said buildings or site disturbed in 
fulfilling any such guaranty. 

4. If, after notice, the Contractor fails to proceed promptly to comply with the terms of the 
guaranty, the Owner may have the defects corrected and the Contractor and his sureties 
shall be liable for all expense incurred. 

5. All special guaranties applicable to definite parts of the Work stipulated in the Project 
Manual or other papers forming part of the Contract shall be subject to the terms of this 
paragraph during the first year of the life of such special guaranty. 

 
G. Project Record Documents:  Furnish all other record documents as set forth in Section 01785 - 

Project Record Documents. 
 

H. Additional Documents Specified Within the Project Manual: 
1. General:  Provide all additional certificates, warranties, guarantees, bonds, or documents 

as called for in the individual Sections of the Project Manual.  The Contractor is 
responsible for examining the Project Manual for these requirements. 

2. Maintenance Stock:  Deliver to Owner all required additional maintenance materials as 
required in the various Sections of the Specifications.  

 
 
PART 2 PRODUCTS- (Not Used) 
 
 
PART 3 EXECUTION - (Not Used) 
 
 

***END OF SECTION*** 
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SECTION 01785  PROJECT RECORD DOCUMENTS 
 
PART 1 GENERAL  
 
1.01 DESCRIPTION   
 

A. Scope:  To set forth the minimum procedure and requirements for keeping the Project Record 
Documents.  One of these Documents is to be kept on site throughout the Project. 

 
B. Maintenance of Documents: 

 
1. Maintain 2 copies of all:  Full-size Contract Drawings, Project Manual (Proposal), 

Addenda, Change Orders, Warranties, Certificates, Guarantees, Bonds, reviewed Shop 
Drawings, reviewed submittals (materials, fixtures, appliances, etc.), hardware schedules, 
field and laboratory test records, equipment brochures, spare parts lists, maintenance and 
operation manuals and other modifications to the Contract. 

2. Store Record Documents apart from Documents used for construction. 
3. Maintain Record Documents in clean, dry legible condition.  Do not use Record 

Documents for construction purposes. 
4. Make Record Documents available at all times for inspection by the Project Engineer / 

MDOT Architect and Owner. 
 

C. Recording: 
 

1. General:  Mark all modifications in red pencils.  Keep Record Documents current. Review 
log at Progress Meetings. Do not permanently conceal any Work until required 
information has been accurately recorded. 

2. Contract Drawings:  Legibly mark to record actual construction: 
a. Horizontal and vertical location of underground and overhead utilities with their 

connections referenced to permanent surface improvements. 
b. Location of internal utilities and appurtenances concealed in construction 

referenced to visible and accessible features of structure. 
c. Field changes that involve dimension and detail. 
d. Changes made by Supplemental Agreement (Change Order) or Field Order. 

 
3. Project Manual (Proposal) and Addenda:  Legibly mark up each Section to record 

manufacturer, trade name, catalog number, and supplier of each product and item of 
equipment actually installed. 

 
4. Shop Drawings:  Maintain as Record Documents; legibly mark Drawings to record 

changes made after review. 
 

D. Submittals:   
 

1. Furnish two (2) copies of all Record Documents.   
 
2. The information, except Contract Drawings, shall be arranged and labeled by corresponding 

Specification Section, neatly bound in three ring binders, indexed, and all drawings 
readable without being removed or unstapled. 

 
3. The name and address of each subcontractor and material supplier shall be listed in front of 

each binder along with the Project Manual (Proposal).   
 

4. Sufficient information, such as as-built control drawings for air handling system and variable 
drive controls, shall be furnished to allow qualified personnel to service equipment. 

 
 
PART 2 PRODUCTS - Not Used 
 
 
PART 3 EXECUTION - Not Used 
 
 

***END OF SECTION*** 
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SECTION 02225   BUILDING DEMOLITION  
 
PART 1 GENERAL 
 
1.01 SUMMARY 
  

A. Extent of demolition Work is indicated on Drawings. Demolition requires selective removal 
and subsequent offsite disposal.  The building is occupied and it will be necessary for materials 
stored in building to be relocated to different locations during the demolition and construction. 

 
B. Types of Demolition Work include, but are not limited to the following items: 

 
1. Portions of building structure indicated on Drawings and as required to accommodate 

new construction. 
2. Removal of all or portions of interior or exterior partitions as indicated on Drawings. 
3. Removal of all exterior building or site items indicated on Drawings. 
4. Removal of doors and frames indicated "remove". 
5. Removal and protection of existing fixtures and equipment items indicated "salvage". 

 
1.02 REMOVAL WORK SPECIFIED ELSEWHERE 
 

A. Cutting non-structural concrete floors and walls for piping, ducts, and conduit is included 
with the Work of the respective mechanical and electrical Divisions 15 and 16 Specification 
Sections. 

 
B. Remodeling and patching is included within the respective sections of Specifications, including 

removal of materials for re-use and incorporated into remodeling or new construction. 
 

C. Relocation of pipes, conduits, ducts, fans, other mechanical and electrical work are specified by 
respective trades. 

 
1.03 SUBMITTALS  
 

A. At least 7 calendar days prior to beginning demolition submit schedule indicating proposed 
methods and sequence of operations for selective demolition Work to Project Engineer / MDOT 
Architect for review prior to commencement of Work.  Include coordination for shut-off, capping, 
and continuation of utility services as required, together with details for dust and noise control 
protection. 

 
B. Provide detailed sequence of demolition and removal Work to ensure uninterrupted progress of 

Owner's on-site operations. 
 

C. Coordinate with Owner's continuing occupation of portions of existing building, with Owner's 
partial occupancy of completed new addition, and with Owner's other requirements. 

 
1.04 JOB CONDITIONS 
 

A. Owner will vacate the existing building prior to the Contractor starting demolition for the new 
construction.  Provide minimum of twenty-one (21) calendar days advance notice to Owner of 
anticipated demolition activities to proceed in the existing building. 

 
B. Condition of Structures:  Owner assumes no responsibility for actual condition of items or 

structures to be demolished.  Conditions existing at time of commencement of Contract will be 
maintained by Owner insofar as practicable.  However, variations within structure may occur by 
Owner's operations prior to start of selective demolition Work. 

 
C. Partial Demolition and Removal:  Items indicated to be removed but of salvable value to 

Contractor may be removed from structure as Work progresses.  Items indicated to be removed 
and turned over to Owner are to be removed from structure as Work progresses and stored as 
directed by Owner.  Items requested at time of Pre-Construction Meeting to be turned over to 
Owner are to be removed from structure as Work progresses and stored as directed by Owner. 
Transport salvaged items not indicated to be turned over to Owner from site as they are 
removed.  Storage or sale of removed items not indicated to be turned over to Owner on site will 
not be permitted. 
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1.05 PROTECTIONS 
 

A. Provide temporary barricades and other forms of protection as required to protect Owner's 
personnel and general public from injury due to selective demolition Work. 

 
B. Provide protective measures as required providing free and safe passage of Owner's personnel 

and general public to and from occupied portions of building. 
 

C. Provide interior and exterior shoring, bracing, or support to prevent movement, settlement, or 
collapse of structure or element to be demolished, and adjacent facilities or work to remain. 

 
D. Protect from damage existing finish Work that is to remain in place and becomes exposed during 

demolition operations. 
 

E. Protect floors with suitable coverings when necessary. 
 

F. Construct temporary insulated solid dustproof partitions where required to separate areas where 
noisy or extensive dirt or dust operations are performed.  Equip partitions with dustproof doors 
and security locks if required. 

 
G. Provide temporary weather protection during interval between demolition and removal of existing 

construction on exterior surfaces, and installation of new construction to insure that no water 
leakage or damage occurs to structure or interior areas of existing building. 

 
H. Remove protections at completion of work. 

 
1.06 DAMAGES:  Promptly repair damages caused to adjacent facilities by demolition Work at no cost 

to Owner. 
 
1.07 TRAFFIC 
 

A. Conduct selective demolition operations and debris removal in a manner to ensure minimum 
interference with roads, streets, walks, corridors, and other adjacent occupied or used facilities. 

 
B. Do not close, block or otherwise obstruct streets, walks, entrances, canopies, or other occupied or 

used facilities without written permission from authorities having jurisdiction.  Provide alternate 
routes around closed or obstructed traffic ways if required by Owner. 

 
1.08 EXPLOSIVES:  Use of explosives will not be permitted. 
 
1.09 UTILITY SERVICES 
 

A. Maintain existing utilities indicated to remain, keep in service, and protect against damage during 
demolition operations. 

 
B. Do not interrupt existing utilities serving occupied or used facilities, except when authorized in 

writing by authorities having jurisdiction.  Provide temporary services during interruptions to 
existing utilities, as acceptable to governing authorities. 

 
1.10 ENVIRONMENTAL CONTROLS 
 

A. Use water sprinkling, temporary enclosures, and other suitable methods to limit dust and dirt 
rising and scattering in air to lowest practical level.  Comply with governing regulations pertaining 
to environmental protection. 

 
B. Do not use water when it may create hazardous or objectionable conditions such as ice, flooding, 

and pollution. 
 
PART 2 PRODUCTS - Not Used  
 
PART 3 EXECUTION 
 
3.01 INSPECTION:  Prior to commencement of selective demolition work, inspect areas in which Work 

will be performed.  Photograph existing conditions to structure surfaces, equipment or to 
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surrounding properties which could be misconstrued as damage resulting from selective 
demolition Work; file with Project Engineer prior to starting Work. 

 
3.02 PREPARATION 
 

A. Provide interior and exterior shoring, bracing, or support to prevent movement, settlement or 
collapse of structures to be demolished and adjacent facilities to remain.  Cease operations and 
notify the Project Engineer / MDOT Architect immediately if safety of structure appears to be 
endangered. Take precautions to support structure until determination is made for continuing 
operations. 

 
B. Erect and maintain dust-proof partitions and closures as required to prevent spread of dust or 

fumes to occupied portions of the building. 
 

C. Provide weatherproof closures for exterior openings resulting from demolition Work. 
 

D. Locate, identify, stub out and disconnect utility services that are not indicated to remain. Provide 
by-pass connections as necessary to maintain continuity of service to occupied areas of other 
buildings on site.  Provide minimum of 7 calendar days advance notice to Owner if shutdown of 
service is necessary during changeover.  Schedule electrical shut-offs to begin at 6:00 a.m., 
Saturdays, unless indicated otherwise by Project Engineer.  

 
3.03 DEMOLITION 
 

A. Perform selective demolition Work in a systematic manner.  Use such methods as required to 
complete Work indicated on Drawings in accordance with demolition schedule and governing 
regulations.  Schedule demolition at times acceptable to the Owner, which may include 
after-hours or weekends. 

 
B. All cutting and patching shall be done in such a manner that at all times the building shall remain 

dust free and dry at no additional cost to the Owner.  All patching upon completion shall meet the 
following requirements: 

 
1. Blend with the existing materials. 
2. Shall be painted.  
3. Shall have trim, gaskets, and / or sealant for water and vermin tight construction. 

 
C. Caution and protective measures shall be used and in place before cutting of any metal or other 

materials that might spark a fire from combustible oils, dusts, rags, etc.  
 

D. Demolish concrete in small sections.  Cut concrete at junctures with construction to remain using 
power-driven masonry saw or hand tools. Do not use power-driven impact tools unless approved 
by Project Engineer in writing. 

 
E. Locate demolition equipment throughout structure and promptly remove debris to avoid imposing 

excessive loads on supporting walls, floors, or framing. 
 

F. Provide services for effective air and water pollution controls as required by local authorities 
having jurisdiction. 

 
G. If unanticipated mechanical, electrical or structural elements which conflict with intended function 

or design are encountered, investigate and measure both nature and extent of the conflict.  
Submit report to MDOT Architect in written, accurate detail.  Pending receipt of directive from 
Owner's representative rearrange selective demolition schedule as necessary to continue overall 
job progress without delay. 

 
3.04 SALVAGE MATERIALS 
 

A. Where indicated on drawings as "Salvage" or "To be Reused", carefully remove indicated items, 
clean, store and protect for later reuse and installation. 

B. As directed in the Pre-Construction meeting as specific items to be salvaged and given to the 
Owner, carefully remove indicated items and store where directed by Project Engineer.   

 
3.05 DISPOSAL OF DEMOLISHED MATERIALS 
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A. Remove debris, rubbish and other materials resulting from demolition operations from building 
site.  Transport and legally dispose of materials off site. 

 
B. If hazardous materials are encountered during demolition operations, comply with applicable 

regulations, laws, and ordinances concerning removal, handling and protection against exposure 
or environmental pollution. 

 
C. Burning of removed materials is not permitted on project site. 

 
D. Contractor is required to provide a dumpster for this Project and is not to use the Owners 

dumpster at any time.  Location of the Contractor's dumpster is to be coordinated with the Project 
Engineer.  

 
3.06 CLEAN-UP AND REPAIR 
 

A. Upon completion of demolition Work, remove tools, equipment and demolished materials from 
site.  Remove protections and leave interior areas broom clean. 

 
B. Repair demolition performed in excess of that required.  Return structures and surfaces to remain 

to condition existing prior to commencement of selective demolition Work.  Repair adjacent 
construction or surfaces soiled or damaged by selective demolition Work. 

 
 
 
    ***END OF SECTION*** 
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SECTION 02315  EXCAVATION, FILLING AND GRADING  
 

 
PART 1GENERAL.  
 
1.01 SECTION INCLUDES:  The extent of excavation, filling and grading is shown on the Drawings.  

Preparation of subgrade for building slabs, walks, and pavements is included as part of this Work.  
Backfilling of trenches within the building lines is included as part of this Work.  Preparation of 
topsoil in grassed areas is included as part of this Work.  

 
1.02  RELATED SECTIONS:  Section 01455 – Testing Laboratory Services. 
 
1.03 SUBMITTALS:  Notification shall be provided to Project Engineer indicating source of borrow 

material in advance of start of Work and certification provided that proposed soil material is 
satisfactory for specified use. 

 
1.04 QUALITY ASSURANCE:  
 

A. Perform excavation Work in compliance with applicable requirements of governing authorities 
having jurisdiction. 

 
B. Compaction density shall be 95 percent of the maximum dry density value as determined by 

ASTM D 698 (Standard Proctor Test) of AASHTO T-99. 
 

C. Soils compaction control tests shall be performed as specified herein and under Section 01455 - 
Testing Laboratory Services.  Stability is defined as absence of significant yielding or pumping of 
soils under compaction effort. 

 
D. Number of Tests:  Make test(s) in accordance with AASHTO T-99 for each class of material.  

Make in-place density tests in accordance with MT-16 (Nuclear Method) for density tests, as the 
fill and backfill work progresses.  At least one test per lift of any isolated portions and each footing. 

 
E. Work on Non-Tested Areas:  Placing permanent construction over fill that has not been tested 

and approved may require removal of permanent Work, re-compacting the fill and replacing the 
Work at no additional cost to the Owner. 

 
1.05 EXISTING UTILITIES 
 

A. Locate existing underground utilities in the areas of Work.  If utilities are to remain in place, 
provide adequate means of protection during earthwork operations. Should uncharted, or 
incorrectly charted, piping or other utilities be encountered during excavation, consult the Utility 
Owner immediately for directions.  Cooperate with Owner and utility companies in keeping 
respective services and facilities in operation.  Repair damaged utilities to satisfaction of utility 
owner.  

 
B. Do not interrupt existing utilities serving facilities occupied and used by Owner or others except 

when permitted in writing by Project Architect and then only after acceptable temporary utility 
services have been provided.  Demolish and completely remove from site existing underground 
utilities indicated “To Be Removed”.  Coordinate with utility companies for shut off of services if 
lines are active. 

 
1.06 PROTECTION OF PERSONS AND PROPERTY:  Barricade open excavations occurring as part 

of this Work and post with warning lights.  Operate warning lights as recommended by authorities 
having jurisdiction.  Protect structures, utilities, sidewalks, pavements, and other facilities from 
damage caused by settlement, lateral movement, undermining, washout and other hazards 
created by earthwork operations.  

 
1.07 USE OF EXPLOSIVES:  The use of explosives is not permitted. 
 
PART 2 PRODUCTS  
 
2.01 BACKFILL AND FILL: Select fill shall be an approved select material free from trash, debris, 

stones larger than 3 inches, roots and other organic matter. 
 
2.02 GRANULAR FILL  
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A. Below existing natural grade line:  Sandy clay with a liquid limit less than 45 and PI in range of 10 

to 22, or clayey sand with PI not less than 7 and liquid limit not greater than 35. 
 
B. Above existing natural grade under slabs and footings:  Silty or sandy clay as above or clayey-

sand with LL less than 35 and PI of 3 to 15. 
 
2.03 TOPSOIL:  Provide topsoil to supplement that for reuse at site.  Provide clean, fertile, friable, 

natural loam obtained from a local, well drained source.  
 
PART 3 EXECUTION  
 
3.01 INSPECTION:  Examine the areas and conditions under which excavating, filling, and grading are 

to be performed and notify the Contractor, in writing of conditions detrimental to the proper and 
timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions have 
been corrected in an acceptable manner.  

 
3.02 EXCAVATION 
 

A. Excavation consists of removal and disposal of material encountered when establishing required 
grade elevations. 

 
B. Earth excavation includes removal and disposal of pavements and other obstructions visible on 

ground surface, underground structures and utilities indicated to be demolished and removed, 
material of any classification indicated in data on subsurface conditions, and other materials 
encountered that are not classified as rock excavation or unauthorized excavation.  

 
C. Unauthorized excavation consists of removal of materials beyond indicated subgrade elevations 

or dimensions without specific direction of Project Engineer.  Unauthorized excavation, as well as 
remedial Work directed by the Project Engineer, shall be at the Contractor's expense.  Under 
footings, foundation bases, or retaining walls, fill unauthorized excavation by extending the 
indicated bottom elevation of the footing or base to the excavation bottom, without altering 
required top elevation.  Lean concrete fill may be used to bring elevations to proper position, when 
acceptable to Project Engineer.   

 
D. Elsewhere, backfill and compact unauthorized excavations as specified for authorized excavations 

of same classification, unless otherwise directed by Project Engineer.   
 

E. Additional Excavation:  When excavation has reached required subgrade elevations, notify the 
Project Architect who will make an inspection of conditions.  If unsuitable bearing materials are 
encountered at the required subgrade elevations, carry excavations deeper and replace the 
excavated material as directed by the Project Engineer.  Removal of unsuitable material and its 
replacement as directed will be paid on the basis of contract conditions relative to changes in 
work. 

 
F. Stability of Excavations. Slope sides of excavations to comply with local codes and ordinances 

having jurisdiction.  Shore and brace where sloping is not possible because of space restrictions 
or stability of material excavated.  Maintain sides and slopes of excavations in a safe condition 
until completion of backfilling. 

 
G. Shoring and Bracing:  Provide materials for shoring and bracing, such as sheet piling, uprights, 

stringers and cross braces, in good serviceable condition.  Establish requirements for trench 
shoring and bracing to comply with local codes and authorities having jurisdiction.  Maintain 
shoring and bracing in excavations regardless of time period excavations will be open.  Carry 
down shoring and bracing as excavation progresses. 

 
H. Dewatering:  Prevent surface water and subsurface or groundwater from flowing into excavations 

and from flooding project site and surrounding area.  Do not allow water to accumulate in 
excavations. Remove water to prevent softening of foundation bottoms, undercutting footings, and 
soil changes detrimental to stability of subgrade and foundations.   

 
1. Provide and maintain pumps, well points, sumps, suction and discharge lines, and other 

dewatering system components necessary to convey water away from excavations. 
2. Convey water removed from excavations and rainwater to collecting or run-off areas.  

Establish and maintain temporary drainage ditches and other diversions outside 
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excavation limits for each structure. Do not use trench excavations as temporary drainage 
ditches. 

 
3.03 MATERIAL STORAGE:  Stockpile satisfactory excavated materials where directed, until required 

for backfill or fill.  Place, grade and shape stockpiles for proper drainage.  Locate and retain soil 
materials away from edge of excavations.  Dispose of excess soil material and waste materials as 
herein specified.   

 
3.04 EXCAVATION FOR STRUCTURES:  Conform to elevations and dimensions shown within a 

tolerance of plus or minus 0.10 feet, and extending a sufficient distance from footings and 
foundations to permit placing and removal of concrete formwork, installation of services, other 
construction, and for inspection.  In excavating for footings and foundations, take care not to 
disturb bottom of excavation.  Excavate by hand to final grade just before concrete reinforcement 
is placed.  Trim bottoms to required lines and grades to leave solid base to receive concrete.  

 
3.05 EXCAVATION FOR PAVEMENTS:  Cut surface under pavements to comply with cross-sections, 

elevations and grades as shown. 
 
3.06 EXCAVATION FOR TRENCHES:   Dig trenches to the uniform width required for the particular 

item to be installed, sufficiently wide to provide ample working room.  Excavate trenches to the 
depth indicated or required.  Carry the depth of trenches for piping to establish the indicated flow 
lines and invert elevations.   Beyond the building perimeter, keep bottoms of trenches sufficiently 
below finish grade to avoid freeze-ups.   

 
A. Grade bottoms of trenches as indicated, notching under pipe bells to provide solid bearing for the 

entire body of the pipe.  Backfill trenches with concrete where trench excavations pass within 18 
inches of column or wall footings and which are carried below the bottom of such footings, or 
which pass under wall footings.  Place concrete to the level of the bottom of adjacent footings. 
 

B. Do not backfill trenches until tests and inspections have been made and backfilling authorized by 
the Project Engineer.  Use care in backfilling to avoid damage or displacement of pipe systems. 

 
3.07 COLD WEATHER PROTECTION:  Protect excavation bottoms against freezing when 

atmospheric temperature is less than 35 degrees F. 
 
3.08 COMPACTION:  Control soil compaction during construction providing minimum percentage of 

density specified for each area classification.  Compact soil to not less than the following 
percentages of maximum dry density. 

 
A. Building Slabs and Steps:  Compact top 12 inches of subgrade and each layer of backfill or fill 

material at 95 percent maximum dry density.  
 

B. Lawn or Unpaved Areas:  Compact top 6 inches of subgrade and each layer of backfill or fill 
material at 90 percent maximum dry density. 

 
C. Walkways and Pavements Compact top 6 inches of subgrade and each layer of backfill or fill 

material at 95 percent maximum dry density. 
 
3.09 MOISTURE CONTROL:  Where subgrade or layer of soil material must be moisture conditioned 

before compaction, uniformly apply water to surface of subgrade, or layer of soil material, to 
prevent free water appearing on surface during or subsequent to compaction operations.  
Remove and replace, or scarify and air dry, soil material that is too wet to permit compaction to 
specified density. 

 
3.10 BACKFILL AND FILL:  Place acceptable soil material in layers to required subgrade elevations, for 

each area classification listed below. 
 

A. In excavations and under grassed areas by Owner; use satisfactory excavated or borrow material.  
Under grassed areas by Owner, loosen subgrade to depth of 4 inches, and spread topsoil to 
depth of 4 inches.  Till surface to a level, fine texture.  

 
B. Under building, use sub-base material, or satisfactory excavated or borrow  material, or 

combination of both.  Backfill excavations as promptly as work permits, but not until completion of 
the following: 
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1. Acceptance by Project Engineer of construction below finish grade including, where 
applicable, dampproofing, waterproofing, and soil treatment. 

2  Inspection, testing, approval, and recording locations of underground utilities.  
2. Removal of concrete formwork, shoring and bracing, and backfilling of voids with 

satisfactory materials.  
4. Removal of trash and debris. 

 
3.11 GROUND SURFACE PREPARATION:  When existing ground surface has a density less than 

that specified under "Compaction" for the particular area classification, break up the ground 
surface, pulverize, moisture condition to the optimum moisture content, and compact to required 
depth and percentage of maximum density. 

 
3.12 PLACEMENT AND COMPACTION:  Place backfill and fill materials in layers not more than 8 

inches in loose depth for material compacted by heavy compaction equipment, and not more than 
4 inches in loose depth for material compacted by hand-operated tampers. 

 
A. Before compaction, moisten or aerate each layer as necessary to provide the optimum moisture 

content.  Compact each layer to required percentage of maximum dry density for each area 
classification.  Do not place backfill or fill material on surfaces that are muddy, frozen, or contain 
frost or ice. 

 
B. Place backfill and fill materials evenly adjacent to structures, to required elevations.  Take care to 

prevent wedging action of backfill against structures by carrying the material uniformly around 
structure to approximately same elevation in each lift. 

 
3.13 GRADING:  Uniformly grade areas within limits of grading under this section, including adjacent 

transition areas.  Smooth finished surface within specified tolerances, compact with uniform levels 
or slopes between points where elevations are shown, or between such points and existing 
grades. 

 
A. Grading Outside Building Lines:  Grade areas adjacent to building lines to drain away from 

structures and to prevent ponding.  Finish surfaces free from irregular surface changes, and as 
follows:  

 
1. Lawn or Unpaved Areas:  Finish areas to receive topsoil to within not more than 0.10 feet 

above or below the required subgrade elevations.  
2. Walks:  Shape surface of areas under walks to line, grade and cross-section, with finish 

surface not more than 0.10 feet above or below the required subgrade elevation. 
2. Pavements:  Shape surface of areas under pavement to line, grade and cross-section, 

with finish surface not more than 1/2 inch above or below the required subgrade 
elevation. 

4. Grading Surface of Fill Under Building Slabs:  Grade smooth and even, free of voids, 
compacted as specified, and to required elevation.  Provide final grades within a tolerance 
of 1/2 inch when tested with a 10-foot straightedge. 

 
3.14 COMPACTION:  After grading, compact subgrade surfaces to the depth and percentage of 

maximum density for each area classification. 
 
3.15 MAINTENANCE:  Protect newly graded areas from traffic and erosion.  Keep free of trash and 

debris.  Repair and re-establish grades in settled, eroded, and rutted areas to specified 
tolerances. 

 
A.  Reconditioning Compacted Areas:  Where subsequent construction operations or adverse 

weather disturbs completed compacted areas, scarify surface, re-shape, and compact to required 
density prior to further construction. 

 
3.16 DISPOSAL OF EXCESS AND WASTE MATERIALS:  Remove waste materials, including 

unacceptable excavated material, trash and debris, and dispose of it off the Owner's property.  
***END OF SECTION*** 
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SECTION 02365  SOIL TREATMENT FOR TERMITE CONTROL 
 
PART 1 GENERAL   
 
1.01  SECTION INCLUDES:   Soil treatment for termite control. 
 
1.02 SUBMITTALS 
 

A. Submit manufacturer’s technical product data and application instructions prior to application for 
MDOT Architect’s approval. Transmit copy of instructions to the Applicator. 

 
B. Submit copies of the Termite Soil Treatment Guarantee form prior to application for Project 

Architect’s approval. 
 

1.03 QUALITY ASSURANCE:  In addition to the requirements of these Specifications, comply 
with manufacturer’s instructions and recommendations for the Work, including preparation of 
substrate and application. 

 
A. Engage a professional pest control operator, licensed by the State of Mississippi, Mississippi 

Department of Agriculture and Commerce, Bureau of Plant Industry, and in accordance with 
regulations of governing authorities for application of soil treatment solution.  The pest control 
operator is to have the aforementioned valid license, the company technician is to have a valid 
identification card for pest control, and the company vehicle is to be clearly marked with the 
company name. 

 
B. Comply with Mississippi Regulations Governing Pest Control Operators in following the labels of 

the termiticide. 
 
1.04 PROJECT CONDITIONS 
 

A. Do not apply soil treatment solution until excavating, filling and grading operations are completed, 
except as otherwise required in construction operations. 

 
B. To insure penetration, do not apply soil treatment to frozen or excessively wet soils or during 

inclement weather.  Comply with other handling and application instructions of the soil toxicant 
manufacturer. 

 
1.05 GUARANTEE:  Furnish 3 copies of written guarantee certifying that the applied soil 
poisoning treatment will prevent the infestation of subterranean termites and, that termite 
contractor will re-treat the soil and also repair or replace any damage caused by termite 
infestation without expense to the Owner.  Provide guarantee for a period of 5 years from the date 
of treatment, signed by the Applicator and the Contractor. 

 
PART 2 PRODUCTS  
 
2.01 SOIL TREATMENT SOLUTION 
 

A. Use an emulsible concentrate insecticide for dilution with water specially formulated to prevent 
infestation by termites.  Fuel oil will not be permitted as a diligent.  Provide a working solution of 
one of the following chemical elements and concentrations: 

 
 1. Chlorpyrifos, 1.0 percent in water emulsion. 

2. Aldrin, 0.5 percent in water emulsion.  
 

B. Other solutions may be used as recommended by Applicator and if acceptable to local and state 
governing authorities.  Use only soil treatment solutions that are not injurious to plants. 

 
PART 3 EXECUTION  
 

3.01 INSPECTION:  Applicator must examine the areas and conditions under which soil 
treatment for termite control is to be installed and notify the Contractor in writing of conditions 
detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until 
unsatisfactory conditions have been corrected in a manner acceptable to the Applicator.  
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3.02 APPLICATION 
 

A. Remove foreign matter, which could decrease effectiveness of treatment on areas to be treated.  
Loosen, rake, and level soil to be treated, except previously compacted areas under slabs and 
foundations.  Toxicants may be applied before placement of compacted fill under slabs, if 
recommended by toxicant manufacturer. 

 
B. Application Rates:  Under slab-on-grade, suspended slab, foundation footings and other similar 

structures, treat the soil before concrete slabs are poured using either power sprayer or tank-type 
garden sprayer.  Apply soil treatment solution as follows: 

 
1. Apply 4 gallons of chemical solution per 20 linear feet to the soil critical areas under the 

slab, such as along the inside of foundation walls, along both sides of interior partition 
walls, and around plumbing. 

 
2. Apply one gallon of chemical solution per 10 square feet as an overall treatment under the 

slab and attached slab areas where fill is soil or unwashed gravel.  Apply one & one-half 
gallons of chemical solution to those areas where fill is washed gravel or other coarse 
absorbent material. 

 
3. Apply 4 gallons of chemical solution per 10 linear feet of trench, for each foot of depth 

from grade to footing, along the outside edge of the building.  When the outside edge of 
the exterior grade beam is formed with other than earth, treat 6 inches to 8 inches wide 
along the outside of the foundation to a depth of not less than 12 inches.  Punch holes to 
top of footing at not more than 12 inches on center and apply chemical solution.  Mix the 
chemical solution with the soil as it is being replaced in the trench. 

 
4. In absorbent soil or fill (sand, sand and gravel mix, etc.) increase the application rate to 

one & one-half gallons per 10 square feet where one gallon to 10 square feet is specified. 
 

5. Reapply soil treatment solution to areas disturbed by subsequent excavation or other 
construction activities following application. 

 
    C. Allow a minimum of 12 hours for drying after application, before beginning concrete placement or 

other construction activities. 
 
3.03 PROTECTION:  Post signs in the areas of application warning workers that soil poisoning has 

been applied.  Remove signs when areas are covered by other construction. 
 
 

***END OF SECTION*** 
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SECTION 03100  CONCRETE FORMS AND ACCESSORIES  
 
PART 1GENERAL  
 
1.01 SECTION INCLUDES : All concrete formwork and other related items necessary to complete 

project indicated by Contract Documents unless specifically excluded. 
 
1.02 RELATED ITEMS SPECIFIED ELSEWHERE 
 

A. Section 03200 – Concrete Reinforcement. 
 
B. Section 03300 – Cast-in-Place Concrete. 

 
1.03 PROJECT CONDITIONS:  Contractor shall examine the substrate over which concrete forms are 

installed and advise the Project Architect of conditions detrimental to the installation of concrete 
formwork.  Do not proceed until unsatisfactory conditions have been corrected. 

 
 
PART 2 PRODUCTS  
 
2.01 MATERIALS 
  

A. Wood forms:  3/4-inch exterior grade plywood on studs and joists. 
 

B. Form Ties:  Standard snap ties, 1-1/2 inch break-back. 
 

C.  Form Oil:  Approved non-staining type, "Noxcrete" or equal.  Oil must not affect bonding of 
finishes on exposed concrete.   

 
 
PART 3 EXECUTION  
 
3.01 FORM CONSTRUCTION:  Forms shall be properly aligned, adequately braced and mortar tight to 

produce concrete shapes required by Drawings. Align forms so that the actual surface does not 
vary from true surface more than l/8 inch.  The surface shall be clean, undamaged, and free of 
offsets and irregularities at joints.  Adequately brace and frame to retain true shapes under 
vibration and placing strains without leaks, bowing, or deflection.  

 
A. Studs, girts, and walls shall not be less than 2 by 4’s, S4S, construction of standard grade 

Douglas fir, or equal, selected for straightness.  All walls shall consist of at least two 2 by 4’s.  
Studs shall not be spaced more than l6 inches, girts not more than 24 inches and ties not more 
than 27 inches, on center.    

 
B. Lightly oil wood forms prior to placing reinforcing, and with oil not permitted on the reinforcing.  

Where oil form is used, remove excess before pouring concrete. 
 

C. Meet recommendations of "Recommended Practice for Concrete Form work" ACI 347 unless 
specified herein otherwise. 

 
3.02 INSERTS AND FASTENING DEVICES FOR OTHER WORK 
 

A. Provide for installation of inserts, hangers, metal ties, anchors, bolts, dowels, nailing strips, 
grounds and other fastening devices required for attachment of other Work 

 
B. Locate partitions for other trades prior to pouring concrete in order that conduits, sleeves and 

inserts required by others will be installed in the proper locations 
 
C. Do not install sleeves in any concrete beams or piers except upon approval of the Project 

Architect. 
 
D. Do not put aluminum conduits in concrete. 

 
 
 
3.03 FORM REMOVAL 
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A. Grade beam and column forms may be removed 24 hours after a pour is completed. 
 
B. Floor slab wood forms may be removed l0 days after pour, providing compressive strength has 

reached a minimum of 2500 psi based on job cast cylinders.   
 
 
 

***END OF SECTION*** 
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SECTION 03200   CONCRETE REINFORCEMENT 
 
PART 1 GENERAL    

 
1.01 SECTION INCLUDES:- All concrete reinforcing and the related items necessary to complete the 

Project indicated by the Contract Documents unless specifically excluded. 
 
1.02 RELATED ITEMS SPECIFIED ELSEWHERE 
 

A. Section 03100 – Concrete Forms and Accessories. 
 
B. Section 03300 – Cast-in-Place Concrete. 

 
 

1.03 SUBMITTALS 
 

A. Submit reinforcing steel shop drawings and materials list prior to placement for MDOT Architect’s 
approval. Shop drawings shall include complete placing plans, order lists, bend diagrams and 
details showing dimensions with clearances. 

 
B. Furnish mill certificates for steel bar reinforcement, to the Project Engineer / MDOT Architect 

certifying that each shipment meets specifications.  The fabricator will furnish certificates with bar 
lists to designate location of shipment and the time steel is delivered to the project. 

  
1.04 QUALITY ASSURANCE 
 

A. Reinforcing bars shall conform to ASTM A 615  “Deformed Billet-Steel Bars for Concrete”.  
 
B. Mesh reinforcement shall conform to ASTM A 185 “Welded Steel Wire Fabric for Concrete 

Reinforcement”. 
 

C. Accessories shall conform to American Concrete Institute ACI 301 “Specifications for Structural 
Concrete for Buildings”. 

 
D. Placement shall be in accordance with approved shop drawings and ACI 318 “ Standard Building 

Code Requirements for Reinforced Concrete. 
 

E. Comply with ACI 315 “Manual of Standard Practice of Detailing Reinforced Concrete Structures”. 
 
1.05 DELIVERY, STORAGE, AND HANDLING 
 

A. Reinforcing bar steel and mesh shall be handled, shipped and stored in a manner that will prevent 
distortion or other damage. 

 
B. Materials shall be stored in a manner to prevent excessive rusting and fouling with dirt, grease, or 

other bond-breaking coatings. 
 
1.06 PROJECT CONDITIONS:  Placement of concrete reinforcing shall be coordinated with installation 

of concrete formwork, vapor barriers, concrete inserts, conduit and all other items occurring in the 
area. 

 
PART 2 PRODUCTS    
 
2.01 STEEL BAR REINFORCEMENT:  Bar reinforcement shall conform to ASTM A 615, grade 60, of 

domestic manufacture.  Bars shall be new; free from rust, scale, oil, or other coatings that will 
prevent bond. 

 
2.02 WELDED STEEL WIRE FABRIC:  Shall conform to ASTM A 185, new, free from rust and 
other coatings that will prevent bond. 

 
2.03 ACCESSORIES:  Metal accessories as required shall support reinforcing bars and comply with 

ACI 315.  Chairs and bolsters for use in exposed concrete shall have plastic coated or stainless 
steel legs or shall be plastic. 

 
PART 3 EXECUTION 
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3.01 INSTALLATION 
 

A. Fabricate and place reinforcement in accordance with the latest requirements of the American 
Concrete Institute and the approved shop drawings. Fabrication shall not proceed until Project 
Architect’s approval is obtained.  

 
B. Reinforcing for one day's pour shall be completely placed and an inspection made by the Project 

Architect prior to starting the pour. 
 

C. Concrete Protection for Reinforcement:  Minimum coverage shall be as follows unless shown 
otherwise on drawings:  

 1. Footings  
  (bottom and sides) 3 inches clear  
 2. Slabs                1-1/2 inches clear top and 3/4 inch clear bottom  
 3. Beams   1-1/2 inch clear to stirrups  
 4. Walls   2-1/2 inches clear  
 5. Columns   2 inches clear to verticals 
 

D. Steel Dowels for successive work shall be wired in correct position before placing concrete.  The 
"sticking" of dowels after placing concrete will not be permitted. 

 
E. Do not weld reinforcing steel unless specifically approved by the Project Engineer / MDOT 

Architect. 
 
 
 

***END OF SECTION*** 
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SECTION 03300  CAST-IN-PLACE CONCRETE  
 

 
PART 1GENERAL    
 
1.01 SECTION INCLUDES:   All cast-in-place concrete and other related items necessary to complete 

Project indicated by Contract Documents unless specifically excluded. 
 
1.02 RELATED SECTIONS 
 

A. Section 03100 – Concrete Forms and Accessories. 
 
B. Section 03200 – Concrete Reinforcement. 

 
C. Section 07260 – Vapor Retarders 

 
1.03 SUBMITTALS:  Submit concrete mix design, concrete compression test reports and product data 

and manufacturer’s installation instructions for concrete curing compound. 
 
1.04 TESTING LABORATORY SERVICES:  The Owner will provide testing as specified in Section 

01455. 
 
1.05 QUALITY ASSURANCE 
 

A. Concrete work shall conform to all requirements of ACI 301, Specifications for Structural Concrete 
for Buildings and ACI 318 Building Code Requirements for Reinforced Concrete, latest editions, 
except as modified by supplemental requirements herein. 

 
B. Design mix is to be established to provide concrete of l0 percent higher strength than the 

specified job strength, and proposed mix is to be submitted to the Project Engineer for review and 
approval prior to use on the job.  The use of an approved mix design from a previous MDOT 
Project that can be transferred to this Project is recommended.   Laboratory cylinders are to be 
made according to ASTM C 192 and compression tests according to ASTM C 39, using 
representative materials.  Control of mixes is to be maintained at the Ready-Mix Plant and on the 
job site.  When the mix is approved, no change shall be made without the written consent of the 
Project Engineer.  

 
C. The Owner will provide testing as specified in Section 01455 – Testing Laboratory Services.  

Cylinders, 2 specimens from each sample, are to be cast on the job in accordance with ASTM C 
31.  Specimens will be tested in accordance with ASTM C 39.  One cylinder from each location 
will be tested at 7 days for information and the other at 28 days for acceptance.  Owner is to make 
at lease one strength test for each 100 cubic yards, or fractions thereof, of concrete placed in any 
one day.  Copies of all test reports shall be furnished as directed by the Project Engineer.  

 
1.06 COORDINATION 
 

A. Verify that all pipes under grade have been installed and tested before being covered.  Check and 
verify materials and locations of inserts, anchors, and items required by other trades before 
pouring concrete. Concerned subcontractors shall be notified of date of pour in sufficient time to 
allow for completion of their work. 

 
B. The Contractor shall notify the Project Engineer / MDOT Architect upon completing formwork and 

all reinforcing steel for the next intended pour, and shall not commence pouring operation until all 
forms and steel are approved by the Project Engineer / MDOT Architect. 

 
C. Project Engineer shall have free access to all materials used, and the required samples are to be 

furnished by the Contractor, as directed. 
 

D. Inspection and written approval from the floor-covering subcontractor is required for slab finish 
receiving floor covering.  

 
 
 
 
PART 2 PRODUCTS  
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2.01 CONCRETE 
 

A. All concrete, unless otherwise specifically approved in writing by the Project Engineer, shall be 
transit-mixed in accordance with ASTM C94.  Control of concrete shall be under supervision of 
testing laboratory as described in Section 01455. 

 
B. All concrete shall have 3000-psi minimum compressive strengths at 28 days, unless noted 

otherwise. 
 

C. Maximum slump for normal weight concrete shall be 4 inches. 
 
2.02 CONCRETE MATERIALS  
 
   A. Portland Cement:   ASTM C-150, Type I.  
 

B. Water:  From city or community water supply.  
 
C. Structural Concrete Aggregate:  ASTM C-33 with maximum size of 3/4 inch. 

 
D. Admixtures:  Provide admixtures produced by established reputable manufacturers and use in 

compliance with manufacturer’s printed directions.  Do not use admixtures that have not been 
incorporated and tested in accepted mixes, unless otherwise authorized in writing by the Project 
Engineer.  Non-uniform addition of mixtures that result in erratic setting of the concrete will cause 
rejection of the concrete with subsequent removal from the structure at the concrete producer’s 
expense. 

 
2.03 RELATED MATERIALS 
 

A. Preformed Expansion Joint Fillers:  Provide pre-molded, asphalt impregnated board in widths and 
thickness required by conditions (1/2-inch minimum).  Joint fillers shall conform to ASTM D994, 
D1751 or D1752. 

 
B. Chemical Hardener (Sealer):  Colorless aqueous solution containing a blend of magnesium 

fluosilicate and zinc fluosilicate combined with a wetting agent containing not less than 2 pounds 
of fluosilicates per gallon. 

 
C. Curing Compound:  Clear bond, manufactured by Guardian Chemical Co., Kure-N-Seal, 

manufactured by Sonneborn, Safe-Cure, manufactured by Dayton Superior Corp. or approved 
equal.   Compound shall not interfere with bonding or floor finish. 

 
D. Non-shrink Grout:  Shall be one part Portland cement to 2-1/2 parts of fine aggregate or Cement 

grout ASTM C 387 Dry Package mixtures similar and equal to Masterflow 713, Master Builders; 
Sonnogrout, Sonneborn; Five Star Grout, U.S. Grout Company. 

 
2.04 CONCRETE MIXES 
 

A. The ready-mix concrete shall be mixed and delivered in accordance with requirements of ASTM C 
94. Uniformly and accurately control proportions of material weight. Control mixes for concrete 
shall be "Class 1" conforming to ACI 301.  Mix proportions shall be selected in accordance with 
ACI 211.1 “Recommended Practice for Selecting Proportions for Normal, Heavyweight and Mass 
Concrete”. Excessive slump deviations will be cause for rejection of the supplied mix.  Calcium 
chloride shall not be used.  

 
B. Failure of concrete to meet the specified requirements may result in rejection with subsequent 

removal and replacement or re-testing (including coring, load test, etc.) at the supplier’s expense.  
Concrete exhibiting adverse reaction as a result of the presence of deleterious substances shall 
be removed and replaced or repaired in a manner completely satisfactory to the Project Engineer / 
MDOT Architect.  All cost of such corrective action, including all necessary testing, shall be borne 
by the concrete producer. 

 
 
 

C. The Contractor may request adjustment to concrete mix design when characteristics of materials, 
job conditions, weather, test results, or circumstances warrant, at no additional cost to the Owner 
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and as approved by the Project Engineer.  Laboratory test data for revised mix designs and 
strength results must be submitted to and approved before using in the Work.    

 
 

PART 3 EXECUTION 
  
3.01 PLACING CONCRETE  
 
A. Concrete shall be placed so as to avoid segregation of materials and to prevent cold joints by 

avoiding re-handling, by keeping pours generally level, and by adequate vibration.  Placing is not 
to be started during rain or snow, and if placing is underway when such conditions occur, continue 
operations only long enough to provide a suitable construction joint.  

 
B. During hot weather or periods of low humidity combined with a definite breeze, rapid loss of 

moisture shall be discouraged by thorough wetting of forms and by using a fine fog spray when 
finishing.  At these times particular attention shall be given to providing an adequate number of 
finishers to expedite this operation.  During cold weather fresh concrete shall be protected from 
freezing.   

 
C. Prior to placing, forms shall be cleaned free of foreign material and shall be washed down with 

water.  Placing shall be a continuous operation between planned construction joints with fresh 
cement mixed only with plastic concrete already in place.  Avoid cold joints.  

 
D. Vibration shall be thorough, using vibrators small enough to work within reinforcing.  The vibrator 

shall be inserted at many points about 24 inches apart.  Avoid over-vibration and transporting 
concrete in form by vibration.  A spare vibrator, which will operate, shall be kept on the job during 
all placing operations.  

 
3.02 CONSTRUCTION JOINTS:  Locate construction joints and provide shear keys as directed by the 

Project Engineer / MDOT Architect.  Allow concrete to set for 24 hours before an adjoining pour is 
started. Slabs across the joint shall be level and the surface shall be level and shall not be 
feathered.  Before proceeding with the following pour at a joint, thoroughly clean the joint, remove 
all loose material, and brush in a thick cement slurry.   

  
3.03 CURING:  Keep all concrete moist for 5 days after placing by covering with concrete curing paper, 

by leaving forms in place or by using curing compound.  All combined with regular wetting as 
necessary.  

  
3.04 PATCHING   
 
A. Honeycombed and defective concrete shall be removed and replaced, or repaired, as directed by 

the Project Engineer / MDOT Architect.  Form tie holes and minor areas, as determined by the 
Project Engineer / MDOT Architect, shall be repaired as follows: 

 
1. Completed patch shall be indistinguishable from surrounding surfaces in color and 

texture. 
2. Patching mixture, using same cement sand as used in concrete shall consist of 1 part 

cement to 2-parts sand, with just enough mixing water to permit placing.  Premix mixture, 
allow standing at least 30 minutes before using, stirring with trowel during this period. 

3. Remove material to sound concrete, dampen surface and brush thick 1 to 1 cement sand 
bond coat into surface. 

4. When bond coat begins to lose water sheen, thoroughly pack patching mixture in place, 
leaving it somewhat higher than adjacent surface.  Embed pieces of gravel by hand into 
patch. 

 
3.05 FINISHES FOR FLATWORK 
 

A. Trowel finish floor surfaces scheduled as concrete finish walking surfaces, or floor surfaces 
scheduled to receive floor covering.  Trowel finished surfaces shall be true planes within 1/8 inch 
in 10 feet as determined by a 10 foot straightedge placed anywhere on the slab in any direction. 

 
B. Smooth trowel finish after the surface is screeded and floated. Start troweling when all water has 

disappeared from the surface to first level the surface, then start final troweling when concrete has 
set where it no longer shows indentation from finger pressure.  Trowel to a hard, smooth surface 
free of marks. Dusting of cement or cement and sand will not be permitted.    
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C. Interior floors, with concrete finish scheduled, shall receive an application of hardener compound 

applied according to manufacturer's published instructions.  Concrete surfaces to receive ceramic 
floor tile or brick shall receive float finish. 

 
D. Exterior walks and ramps shall have smooth trowel and fine broom finish. 

 
E. Exterior sign base shall have a Class 2, Rubbed Finish as follows: 

 
1. After removal of forms, the Class 1 finish shall be completed and the rubbing of concrete 

shall be started as soon as its condition will permit.  Immediately before starting this work, 
the concrete shall be kept thoroughly saturated with water for at lease three hours.  

2.  Surfaces shall be rubbed with a medium course Carborundum stone using a small 
amount of mortar on its face.  The mortar shall be composed of cement and sand mixed 
in the proportions used in the concrete being finished.  Rubbing shall be continued until all 
form marks, projections, and irregularities have been removed, all voids filled, and a 
uniform surface has been obtained. 

3. The final finish shall be obtained by rubbing with a fine Carborundum stone and water. 
This rubbing shall continue until the entire surface is a smooth texture and uniform color. 

 
4. After the final rubbing is completed and the surface has dried, it shall be rubbed with 

burlap to remove loose powder and objectionable marks.  
 
3.06 FINISHES FOR GRADE BEAMS 
 

A. Exposed grade beam faces shall have a smooth form finish obtained by using selected form 
facing plywood, arranged orderly and symmetrically with a minimum of seams.  Repair and patch 
defective areas with all fins or other projections completely removed and smoothed.  Provide grout 
cleaned finish consisting of 1 part Portland Cement to 1-1/2 parts fine sand by column, and mix 
with water to the consistency of thick paint.  Blend standard Portland cement and white Portland 
cement, amounts determined by trial patches, so that the final color of dry grout will closely match 
adjacent concrete surfaces. 

 
B. Thoroughly wet concrete surfaces and apply grout immediately to coat surfaces and fill small 

holes.  Remove excess grout by scraping and rubbing with clean burlap.  Keep damp by fog spray 
for at least 36 hours after rubbing. 

 
 
 

***END OF SECTION*** 
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SECTION 03450  PRECAST ARCHITECTURAL CONCRETE  
 
PART 1 GENERAL    
 
1.01 SECTION INCLUDES:  Precast architectural concrete panels, lintels, copings and miscellaneous 

trim.  Copings shown on Mechanical Screen wall are existing and will be furnished by MDOT in 
Yazoo City and installed by Contractor.  Up to 4 pieces will have to be cut to fit size of masonry 
wall. 

 
1.02 RELATED SECTIONS 
 

D. Section 03300 – Cast-in Place Concrete.  
 
E. Section 04200 – Masonry units. 

 
F. Section 07920 – Joint Sealants. 

 
1.03 REFERENCES 
 

A. ACI 318 “Building Code Requirements for Reinforced Concrete”. 
 

B. Concrete Reinforcing Steel Institute, "Manual of Standard Practice". 
 

C. Prestressed Concrete Institute MNL 117, "Manual for Quality Control for Plans and Production of 
Architectural Precast Concrete Products". 

 
D. American Welding Society D1.4, "Structural Welding Code - Reinforcing Steel". 

 
1.04 SUBMITTALS 
 

A. Product Data:  Submit concrete mix design, certifications and laboratory test reports, water 
absorption test reports for units with exterior exposure, product data and manufacturer’s 
installation instructions for manufactured materials and products. 

 
B. Shop Drawings:  Submit shop drawings prepared by or under supervision of a qualified 

Professional Engineer showing complete information for the fabrication and installation of precast 
architectural concrete units. Design and detail inserts, connections, joints, and reinforcing 
including accessories and construction at openings in precast units. Show location and details of 
anchorage devices that are to be embedded in other construction.  Indicate member dimensions 
and cross-sections; fabrication tolerances; location, size and type of reinforcement, including 
special reinforcement and lifting devices necessary for handling and erection.  Include erection 
procedure for precast units, sequence of erection, and erection tolerances.  Indicate welded 
connections by AWS standard symbols. Show caulked joints, including expansion joints ("soft" 
type) and grouted joints ("rigid" type). An Engineer licensed in the State of Mississippi shall stamp 
shop drawings. 

 
C. Sample: Submit samples of cast-in gaskets, anchorages, and other attachments and accessories 

as requested by Architect. Submit 12 inch by 12 inch by 2 inch sample of quality, color and finish 
texture for MDOT Architect’s approval 

 
 
1.05 TESTING LABORATORY SERVICES:  The Owner will provide testing as specified in Section 

01455. 
 
 
 

132



 -70- S.P.No. 907-242-136 -- Cont'd 

1.06 QUALITY ASSURANCE 
 

A. Fabrication Qualifications:  Only a firm that has a minimum of 5 years successful experience in 
the fabrication of precast architectural concrete, similar to the units required for this project, will be 
acceptable. Fabricator shall have sufficient production capacity to produce, transport and deliver 
the required units without causing delay in the Work.  Fabricator must be producer member of 
Precast Concrete Institute (PCI) and/or participate in its Plant Certification Program.   

 
B. Erector Qualifications:  Only a firm that has a minimum of 3 years successful experience in the 

erection of precast architectural concrete, similar to the units required for this project, will be 
acceptable. 

 
C. Design Modifications:  Design modifications may be made only as necessary to meet field 

conditions and to ensure proper fitting of the work, and only as acceptable to Architect.  Maintain 
general design concept shown without increasing or decreasing sizes of members or altering 
profiles and alignment shown.  Provide complete design calculations and drawings prepared by a 
professional engineer registered in Mississippi, if design modifications are anticipated. 

 
1.07 DELIVERY, STORAGE AND HANDLING:  Deliver precast concrete units to project site in such 

quantities and at such times to assure continuity of installation.  Store units at project site to 
prevent cracking, distortion, warping, staining, or other physical damage and so that markings are 
visible.  Lift and support units only at designated lifting or supporting points as shown on final shop 
drawings. 

 
PART 2 PRODUCTS  
 
2.01 MATERIALS  
 

A. Concrete and reinforcement:  As specified in Section 03300, except as noted otherwise.  Use 
white portland cement as required for color and use aggregate size and color as required for 
finish. 

 
B. Miscellaneous:  Provide connection materials including steel plates, shapes, bolts, washers and 

angles cast into units.  Protectively coat inserts, bolts and other accessories.  Metal accessories 
shall be hot-dipped galvanized. 

 
C. MDOT Architect shall have free access to all materials used, and the required samples are to be 

furnished by the Contractor, as directed. 
 
2.02 CONCRETE MIXES:  Provide units with a 5,000-psi compressive strength at 28 days. 
 
2.03 FABRICATION:  Fabricate units straight, smooth, true to size and shape, with exposed edges and 

corners precise and square.  Units that are warped, cracked, broken, spalled, stained or otherwise 
defective will not be acceptable. 

 
A. Fabricated Dimensional Tolerances:  Comply with the following: 

 
1. Warpage:  1/8 inch per 6 feet length of unit. 
2. Thickness:  Minus 1/8 inch, plus 1/4 inch. 
3. Squareness:  Not more than 1/8 inch in 6 feet out of square as measured on the diagonal. 
4. Tolerances on dimension not otherwise indicated:  The numerically greater of plus or 

minus 1/16 inch per 10 feet or plus or minus 1/8 inch. 
B. Built-in Items:  Provide slots, holes and other accessories in units as required by project 

conditions.  
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C. Anchorage:  Provide all loose steel plates, clip angles, seat angles, anchors, dowels, cramps, 
hangers and other miscellaneous steel shapes not provided by other trades and are necessary for 
securing precast architectural concrete columns to other supporting and adjacent members.  

 
D. Color, Texture, Finish:  Smooth surface finish free of pockets, sand streaks and honeycombs with 

uniform color and texture;  cast stone appearance, limestone color. 
 
PART 3 EXECUTION  
 
3.01 INSTALLATION  
 

A. Deliver anchorage items to be embedded in other construction before start of such work.  Provide 
setting diagrams, templates, instructions and directions as required for installation.  

 
B. Do not install units until supporting concrete has attained minimum allowable design compressive 

strength.  
 

D. Install precast concrete members plumb, level, and in alignment within PCI MNL-117 and 
specified limits of erection tolerances.  Provide temporary supports and bracing as required to 
maintain position, stability and alignment as members are being permanently connected.  
Maintain horizontal and vertical joint alignment and uniform joint width as erection progresses.  
Align vertical joints with existing joint pattern. 

 
E. Accessories:  Install clips, hangers and other accessories as required for erection of precast units 

to supporting members and back-up materials. 
 

F. Anchor precast units in final position by bolting, welding, grouting and as required by project 
conditions.  Remove temporary shims, wedges and spacers as soon as possible after anchoring 
and grouting are completed. 

 
G. At bolted connections use lock washers or other acceptable means to prevent loosing of nuts. 

 
H. At welded connections apply rust-inhibitive coating on damaged areas, same as shop applied 

material.  Use galvanizing repair coating on galvanized surfaces. 
 

I. Mortar Joints:  3/8-inch wide, concave tooled joints. 
 

J. Joints and Joint Sealants:  Use sealants and installation methods as specified in Section 07920. 
 
3.02 ERECTION TOLERANCES 
 

A. Warpage:  Fabricate and install units so that each panel after erection complies with the following 
dimensional requirements:  

 
1. Bowing (concave or convex) of any part of a flat surface not to exceed length of bow/360, 

with a maximum of 3/4 inch up to 30 feet. 
2. Maximum warpage of one corner out of plane of the other three, the greater of 1/16 inch 

per foot distance from nearest adjacent corner, or 1/8 inch. 
 

B. Tolerances for Location of Precast Units:  Fabricate and erect precast units so that joints between 
units meet the following:  

 
1. Face width of joints:  Plus or minus 3/16 inch. 
2. Joint taper:  1/40 inch per foot length, with maximum length of tapering in one direction of 

10 feet. 
3. Step in face:  1/4 inch. 
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4. Jog in alignment of edge:  1/4 inch. 
5. Alignment for exterior units is face. 
6. Variation from plumb:  Plus or minus 1/2 inch in any 40 foot run. 
7. Variation from level:  Plus or minus 1/2 inch in any 40 foot run. 

    
3.03 PERFORMANCE REQUIREMENTS 
 

A. Conduct inspections, perform testing and make repairs or replace unsatisfactory precast units. 
 
B. Limitations as to amount of patching permitted are subject to acceptance by the MDOT Architect. 

 
C. In-place precast units may be rejected for the following: 

 
1. Exceeding specified installation tolerances. 
2. Damage during construction operations. 
3. Exposed to view surfaces do not match MDOT Architect’s approved samples. 
4. Surface finish deficiencies in exposed-to-view surfaces. 
5. Other defects as listed in PCI MNL-117. 

 
3.04 CLEANING   
 

A. Clean exposed racings to remove dirt and stains, which may be on the units after erection and 
completion of joint treatments. 

 
B. Wash and rinse in accordance with precast manufacturer’s recommendations.  Do not use 

cleaning materials or processes that could change the character of the exposed concrete finishes. 
 

C. Protect other work from damage due to cleaning operations.  
 
 
 

***END OF SECTION*** 
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SECTION 04200  MASONRY UNITS  
 
PART 1 GENERAL  
 
1.01 SECTION INCLUDES:    Brick masonry cavity wall work as shown on the Drawings and 

schedules. 
 
1.02 RELATED SECTIONS:  Section 09050 – Color Design. 
   
1.03 SUBMITTALS:  Submit product data, specifications and other data for each type of masonry unit 

and accessory required, including certification that each type complies with the specified 
requirement.  Include instructions for handling, storage, installation and protection of each.  
Indicate by transmittal that the Installer has received a copy of each instruction. 

 
1.04 QUALITY ASSURANCE 
 
    A. Fire-rated Masonry:  Wherever a fire-resistance classification is shown or scheduled for unit 

masonry construction (4 hour, 3 hour, and similar designations), comply with the requirements for 
materials and installation established by the American Insurance Association and other governing 
authorities for the construction shown.    

 
    B. Job Mock-up:  Prior to installation of masonry work, erect sample wall panel mock-up materials, 

bond and joint tooling shown or specified for final Work.  Provide special features as directed for 
caulking and contiguous work.  Build mock-up at the site, where directed, of full thickness and 
approximately 4 feet by 3 feet unless otherwise shown, indicating the proposed range of color, 
texture and workmanship to be expected in the completed Work. Obtain MDOT Architect's 
acceptance of visual qualities of the mock-up before start of masonry work.  Retain mock-up 
during construction as a standard for judging completed masonry work.  Do not alter, move or 
destroy mock-up until Work is completed.  Provide mock-up panel for each type of exposed unit 
masonry work.     

 
1.05 PROJECT CONDITIONS 
 
    A. Protect partially completed masonry against weather, when Work is not in progress, by covering 

top of walls with strong, waterproof, non-staining membrane.  Extend membrane a minimum of 2 
inches down both sides of walls and anchor securely in place.  

 
    B. Protect masonry against freezing when the temperature of the surrounding air is 40 degrees F. 

and falling.  Heat materials and provide temporary protection of completed portions of masonry 
work.  Comply with the requirements of the governing code and with the "Construction and 
Protection Recommendations for Cold Weather Masonry Construction" of the Technical Notes on 
Brick and Tile Construction by the Brick Institute of America (BIA).  

 
PART 2 PRODUCTS     
 
2.01 ACCEPTABLE  BRICK MANUFACTURERS 
 

A. Equivalent products by the following manufacturers are acceptable: 
 

1. Boral Brick, Hattiesburg, Mississippi 
2. Columbus Brick, Columbus, Mississippi 
3. Old South Brick & Supply Company, Jackson, Mississippi 
4. Tri-State Brick & Tile Company, Inc., Jackson, Mississippi 
 

B. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures.     

 
2.02 MASONRY UNITS:  Obtain masonry units from one manufacturer, of uniform texture and color for 

each kind required, for each continuous area and visually related areas.    
 
2.03 BRICK, GENERAL:  Unless otherwise shown or specified, provide standard size brick (8 inches 

long by 2-l/4 inches high by 3-3/4 inches wide) for exposed vertical brickwork.  At Contractor's 
option, provide solid or cored brick for vertical brickwork. Do not use cored brick with net 
cross-sectional area less than 75 percent of gross area in the same plane or with core holes 
closer than 3/4 inch from any edge.     
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A. Face Brick: - Brick exposed to view, ASTM C 2l6, Grade SW for exterior exposures. 
  

    B. Building (Common) Brick:  Brick not exposed to view, ASTM C 62, Grade SW for exterior 
exposures and Grade NW for interior masonry which will be concealed by other work.  Select from 
manufacturer's standard colors and textures.     

 
2.04 CONCRETE MASONRY UNITS, GENERAL:  Manufacturer's standard units with nominal face 

dimensions of l6 inches long by 8 inches high (l5-5/8 inches by 7-5/8 inches actual), unless 
otherwise shown.  Provide special shapes where shown and where required for lintels, corners, 
jambs, sash, control joints, headers, bonding and other special conditions.    Provide UL certified 
units where indicated. 

 
    A. Hollow Load-Bearing:  Provide units complying with ASTM, C 90.  Provide lightweight 

units using ASTM C 33l aggregate for a dry net weight of not more than l05 lbs. per cubic 
foot. 

 
    B. Classification:  Curing shall comply with ASTM C 90, Type II,  Nonmoisture-Controlled Units. 
 

 C. Exposed Face:  Provide manufacturer's standard color and texture, unless otherwise indicated. 
 

2.05 MORTAR MATERIALS:  Mortar mixes shall comply with the requirements of ASTM C 270 
Standard Specification for Mortar for Unit Masonry. Type S mortar shall be used for exterior Work. 
Type N mortar shall be used for interior Work.  Mortar color for face brick shall be as selected by 
the MDOT Architect from manufacturer's standard colors.  Mortar color for building (common) 
brick shall be natural color or white cement as required to produce the required standard mortar 
color. 

  
A. Portland Cement:  ASTM C l50 Type I, except Type III may be used for cold weather protection. 
 
B. Hydrated Lime:  ASTM C 207, Type S. 

 
C. Sand:  ASTM C l44, except for joints less than l/4 inches, use aggregate graded with 70 to l00 

percent passing the No. 16 sieve.     
 
2.06 MASONRY ACCESSORIES:  Provide welded wire units prefabricated in straight lengths of not 

less than l0 feet, with matching corner and tee units.  Fabricate from Cold-drawn steel wire 
complying with ASTM A 82, with deformed continuous side rods and plain cross-rods, crimped for 
cavity wall construction (if any), and a unit width of 1-l/2 inches to 2 inches less than thickness of 
wall or partition.  Provide units fabricated with single pair of 9 gage side rods and 9-gage 
perpendicular cross-rods spaced not more than l6 inches on center.  For composite exterior walls 
with concrete masonry back up, fabricate units with additional side rod spaced for embed in inside 
face of back up wythe.  All units shall be hot-dip galvanized after fabrication and shall conform to 
ASTM A 153 Standard Specification for Zinc Coating (Hot Dip) on Iron and Steel Hardware, Class 
B-2.      

 
A. Anchoring Devices for Masonry:  Provide straps, bars, bolts and rods fabricated from not less than 

l6 gage sheet metal or 3/8 inch diameter rod stock, unless otherwise indicated.    
 

B. Concrete Inserts for Masonry:   
 

1.          Furnish dovetail shots with filler strips, where masonry abuts concrete.  Fabricate from 24 
gage galvanized steel unless otherwise indicated.  

2. For installation of concrete inserts, see concrete sections of these Specifications.  Advise 
concrete installer of specific requirements regarding his placement of inserts, which are to 
be used, by the masonry installer for anchoring of masonry Work. 

    
2.07 EMBEDDED MASONRY CAVITY WALL FLASHING 
 

A. Through Wall Flashing:  Manufacturer’s standard product consisting of five-ounce copper coated 
with flexible asphalt or five-ounce copper reinforced with interlacing sisal fibers and asphalt 
bonded between two layers of heavy creped kraft paper.  Use only where flashing is fully 
concealed in masonry. 
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B. Adhesives, Primers and Seam Tapes for Flashing:  Flashing manufacturer’s standard products or 
products recommended by the flashing manufacturer for bonding flashing sheets to each other 
and to substrate. 

 
C. Equivalent products by the following manufacturers are acceptable: 

 
1. Advanced Building Products, Inc., P.O. Box 98, Springvale, ME 04083.                 Tel: 

(800) 252-2306. 
2. AFCO Products, Inc., 44 Park St., Somerville, MA 02143.  Tel: (617) 623-7700. 
3. Fiberweb Div., Clark / Hammerbeam, Corp., P.O. Box 381, Dedham, MA  02027.  Tel: 

(781) 461-1946. 
4. York Manufacturing, Inc., P.O. Box 1009, Sanford, ME 04073.                             Tel: (800) 

551-2828. 
 

D. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures. 

 
2.08 MASONRY MAT & WEEP VENTS 
 

    A. Manufacturer and Type:   Products equal to CavClear Masonry Mat and CavClear Weep 
Vents as manufactured by Archovations, Inc., PO Box 241, Hudson, WI 54016. 
Telephone  (888) 436-2620. 

  
1. Description:  Airspace maintenance and drainage system for masonry cavities to prevent 

mortar from making contact with the backup to ensure water management. The system 
shall be fluid conducting, non-absorbent, mold and mildew resistant polymer mesh 
consisting of 100 percent recycled polymer with PVC binder.  Weep Vents shall have “M” 
notched bottom.  Color to be selected by the MDOT Architect from full range of standard 
colors 

2. Mat Size:  1-1/4 inch thick by 16 inches high by 8 feet long. 
3. Weep Vent Size:  1/2 inch thick by 2-1/2 inches high by 3-1/2 inches wide. 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Advanced Building Products, Inc., P.O. Box 98, Springvale, ME 04083.                 Tel: 

(800) 252-2306. 
2. Colbond Geosynthetics, P.O. Box 1057, Sand Hill Road, Enka, NC 28728.       Tel. (800) 

664-6638.. 
 

C. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures. 

 
PART 3 EXECUTION     
 
3.01 INSPECTION:  Masonry installer must examine the areas and conditions under which masonry is 

to be installed and notify the Contractor in writing of conditions detrimental to the proper and 
timely completion of the work.  Do not proceed with the work until unsatisfactory conditions have 
been corrected in a manner acceptable to masonry installer.  

 
3.02 INSTALLATION:  Building masonry construction to the full thickness shown, except, build 

single-wythe walls to the actual thickness of the masonry units, using units of nominal thickness 
shown or specified.     

 
A. Build chases and recesses as shown and as required for the work of other trades.  

Provide not less than 8 inches of masonry between chase or recess and jamb of 
openings and between adjacent chases and recesses.    

 
B. Cut masonry units with motor-driving saw designed to cut masonry with clean, sharp, un-chipped 

edges.  Cut units as required to provide pattern shown and to fit adjoining Work neatly.  Use full 
units without cutting wherever possible.     

 
C. Wet brick having ASTM C67 absorption rates greater than 0.025 oz. per sq. inch per minute.  

Determine absorption by drawing a circle the size of a quarter on typical units and place 20 drops 
of water inside the circle.  Wet brick units only if water is absorbed within 1-1/2 minutes. The units 
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shall be wetted thoroughly 3 to 24 hours prior to their use so as to allow moisture to become 
distributed throughout the unit.  The units shall be surface dry when laid.     

 
D. Do not wet concrete masonry units.    

 
E. Frozen Materials and Work:  Do not use frozen materials or materials mixed or coated with ice or 

frost.  For masonry, which is specified to be wetted, comply with the BIA recommendations.  Do 
not use calcium chloride in mortar or grout.     

 
F. Pattern Bond:  Lay masonry work in a running bond unless indicated otherwise. 

 
G. Layout walls in advance for accurate spacing of surface bond patterns with uniform joint widths 

and to properly locate openings, movement type joints, returns and offsets.  Avoid the use of 
less-than half-size units at corner, jambs and wherever possible at other locations.  Lay-up walls 
plumb and true and with courses level, accurately spaced and coordinated with other work.     

 
H. Stopping and Resuming Work:  Rack back l/2 masonry unit length in each course; do not tooth.  

Clean exposed surfaces of set masonry, wet units lightly (if specified to be wetted), and remove 
loose masonry units and mortar prior to laying fresh masonry.  

    
I. Built-in Work:  As the work progresses, built-in items specified under this and other sections of 

these specifications. Fill in solidly with masonry around built-in items.  Fill space between hollow 
metal frames and masonry solidly with mortar.   

 
3.03 MORTAR BEDDING AND JOINTING  
 

A. Mix mortar ingredients for a minimum of 5 minutes in a mechanical batch mixer.  Use water clear 
and free of deleterious materials, which would impair the work.  Do not use mortar, which has 
begun to set, or if more than 2-l/2 hours has elapsed since initial mixing.  Re-temper mortar during 
2-l/2 hour period as required restoring workability.    

 
B. Lay brick and other solid masonry units with completely filled bed and head joint; butter ends with 

sufficient mortar to fill head joints and shove into place.  Do not slush head joints.  
 

C. Lay hollow concrete masonry units with full mortar coverage on horizontal and vertical face shells. 
Bed webs in mortar in starting course on footings and foundation walls and in all courses of piers, 
columns and pilasters, and where adjacent to cells or cavities to be reinforced or to be filled with 
concrete or grout.    

 
D. Joints: Maintain joints widths shown, except for minor variations required to maintain bond 

alignment.  If not shown, lay walls with 3/8" joints.  Cut joints flush for masonry walls that are to be 
concealed or to be covered by other materials.  Tool exposed joints slightly concave.  Rake out 
mortar in preparation for application of caulking or sealant where shown.     

 
E. Remove masonry units disturbed after laying; clean and relay in fresh mortar.  Do not pound 

corners at jambs to fit stretcher units that have been set in position.  If adjustments are required, 
remove units, clean off mortar, and reset in fresh mortar.     

 
3.04 CAVITY WALLS: Keep cavity clean of mortar droppings during construction.  Strike joints facing 

cavity, flush.     
 

A. Tie exterior wythe to back-up with continuous horizontal joint reinforcing embedded in mortar 
joints at not more then l6 inches on center vertically. 

 
B. Place Masonry Mat continuously full height in exterior masonry cavity prior to construction of 

exterior wythe; follow manufacturer’s installation instructions.  Install horizontally between wall ties 
or joint reinforcement.  Stagger end joints in adjacent rows. Butt adjacent pieces to moderate 
contact. Fit to perimeter construction and penetrations without voids.  Use multiple layers at 
bottom of wall and above through-wall flashings when air space depth exceeds masonry mat 
thickness by more than 3/8 inch.  Extend extra mat at least to top of base flashing. 

C. Place Weep Vents in head joints at exterior wythe of cavity wall located immediately above ledges 
and flashing, spaced 24 inches on center, unless otherwise shown.  Install with notched side 
down.  Leave the side of the masonry units forming the vent space un-buttered and clear from 
mortar.  Slide vent material into joint once the two masonry units forming the weep vent are in 
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place.  Install the Weep Vents as the wall is being erected so joints do not become filled with 
mortar or debris. 

 
3.05 HORIZONTAL JOINT REINFORCING:  Provide continuous horizontal joint reinforcing as shown 

and specified.  Fully embed longitudinal side rods in mortar for their entire length with a minimum 
of cover of 5/8 inch on exterior side of walls and 1/2 inch at other locations.  Lap reinforcement a 
minimum of 6 inches at ends of units.  Do not bridge control and expansion joints with reinforcing 
except at wall openings.  Provide continuity at corners and wall intersections by use of 
prefabricated "L" and "T" sections.  Cut and bend units as directed manufacturer for continuity at 
returns, offsets, column fireproofing, pipe enclosures and other special conditions.  Space 
continuous horizontal reinforcing as follows:   

 
A. For multi-wythe walls (solid or cavity) where continuous horizontal reinforcing also acts as 

structural bond or tie between wythes, space reinforcing as required by code but not less than l6 
inches on center vertically.   

 
B. For single-wythe walls, space reinforcing at l6 inches on center vertically, unless otherwise shown.     

 
C. Reinforce masonry opening greater than 12 inches wide, with horizontal joint reinforcing placed in 

2 horizontal joints approximately 8 inches apart, both immediately above the lintel and 
immediately below the sill.  Extend reinforcing a minimum of 24 inches beyond jambs of the 
opening, bridging control joints where provided.    

 
3.06 ANCHORING MASONRY WORK 
 

A. Provide anchoring devices of the type shown and as specified.  If not shown or specified, provide 
standard type for facing and back-up involved.  Anchor masonry to structural members where 
masonry abuts or faces such members to comply with the following:  

 
B. Provide an open space not less than l/2 inch in width between masonry and structural member, 

unless otherwise shown.  Keep open space free of mortar or other rigid materials.  Anchor 
masonry to structural members with metal ties embedded in masonry joints and attached to 
structure.  Provide anchors with flexible tie sections unless otherwise shown.  Space anchors as 
shown, but not more than 24 inches on center horizontally.     

 
3.07 LINTELS: Install loose lintels of steel and other materials where shown.     
 
3.08 CONTROL AND EXPANSION JOINTS 
 

A. Provide vertical expansion, control and isolation joints in masonry.  Build-in related 
masonry accessory items as the masonry work progresses. Rake out mortar in 
preparation for application of caulking and sealants.     

 
B. Control Joint Spacing:  If location of control joints is not shown, place vertical joints 

spaced not to exceed 50'-0" on center for concrete masonry wythes if reinforced, or    30'-
0" on center if not reinforced.  Locate control joints at points of natural weakness in the 
masonry work.    

3.09 FLASHING OF MASONRY WORK 
 
A. Provide concealed flashing in masonry work as shown. Prepare masonry surfaces smooth and 

free from projections, which might puncture flashing.  Place through-wall flashing on bed of mortar 
and cover with mortar. Seal flashing penetrations with mastic before covering with mortar.  
Terminate flashing 1/2 inch from face of wall, unless otherwise shown.  Extend flashing beyond 
edge of lintels and sills at least 4 inches and turn up edge on sides to form pan to direct moisture 
to exterior.  Provide weep holes in the head joints of the first course of masonry immediately 
above concealed flashing, spaced 24 inches on center, unless otherwise shown.  

 
B. Install reglets and nailers for flashing and other related Work where shown to be built into 

masonry Work.    
 

3.10 REPAIR, POINTING AND CLEANING:  Remove and replace masonry units which are loose, 
chipped, broken, stained or otherwise damaged or if units do not match adjoining units as 
intended.  Provide new units to match units and install with fresh mortar or grout, pointed to 
eliminate evidence of replacement.     
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A. Pointing:  During the tooling of joints, enlarge any voids or holes, except weep holes, and 
completely fill with mortar.  Point up all joints at corners, openings and adjacent work to provide a 
neat uniform appearance, properly prepared for application of caulking or sealant compounds.     

 
B. Clean exposed brick masonry surfaces as recommended by BIA Technical Notes 20 "Cleaning 

Clay Products Masonry". 
 

C. Clean exposed CMU masonry by dry brushing at the end of each day's work and after final 
pointing to remove mortar spots and droppings.  

 
 
 

**END OF SECTION*** 
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SECTION 05120  STRUCTURAL STEEL  
 
 
PART 1 GENERAL  
 
1.01 SECTION INCLUDES:   Structural steel framing members, support members, with required 

bracing, welds, fasteners, base plates, bearing plates, anchor bolts and other related items 
necessary to complete Project indicated by Contract Documents unless specifically excluded. 

 
1.02 RELATED SECTIONS 
 

A. Section 09050 – Color Design. 
 

B. Section 09900 – Paints and Coatings. 
 
1.02 SUBMITTALS 
     

A. Shop drawings shall conform to requirements of current AISC Specifications.  Indicate sizes, 
spacing, connections, and location of structural members.  Indicate net weld lengths and welded 
connections with AWS welding symbols. 

 
B. Mill Test Reports shall be furnished; certifying that each shipment meets specified structural 

strength. 
 

C. Welders’ Certificates indicating that all welders employed on the Work are qualified operators, 
verifying AWS qualifications within the previous 12 months.  

 
1.03 QUALITY ASSURANCE  
 

A. Structural steel shall be furnished in accordance with current edition of the American Institute of 
Steel Construction “Specification for the Design, Fabrication and Erection of Structural Steel for 
Buildings”. 

 
B. Qualification of Welders:  All welding shall be in accordance with the “Code of Arc and Gas 

Welding in Building Construction” of the American Welding Society.  Certification that each welder 
is qualified in accordance with American Welding Society Code D1.1 shall be provided.  

 
   
PART 2 PRODUCTS  
 
2.01 STRUCTURAL STEEL MATERIALS:  All structural steel shall conform to ASTM A-36, domestic 

manufacture, except tube sections, which shall conform to ASTM A-501.  Unless shown otherwise 
on Drawings, all bolts shall conform to ASTM Specification A307.  Where indicated on Drawings, 
high strength bolts shall conform to ASTM Specification A 325.     

 
A. Welds shall be E70XX Series electrodes for manual arc welding and grade SAW-1 for submerged 

arc process.     
 

B. All bolts not indicated otherwise on the plans are 3/4 inch.  All connections not noted otherwise on 
the Drawings shall be framed connections.     

 
 

C. Grout for base plates shall be precision, premixed, non-shrink and non-metallic in conformance 
with ASTM C827.  Grout shall be easily workable as well as being made flowable with an initial 
setting time of not less than 45 minutes and shall meet the requirements of ASTM C191.  Grout 
shall have a 14-day compressive strength of 6000 psi when mixed to its flowable state.     

 
2.02 PAINT MATERIALS:  Shop coat paint, ICI Devflex 4020, Rustoleum 769, Tnemec 99, Southern 

Coatings 476, or approved equal.  Shop coat shall be compatible with finish coats specified in 
Section 09900 Paints and Coatings.  

 
 
 
 
PART 3 EXECUTION 
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3.01 FABRICATION AND ERECTION:  Fabricate and erect steel in accordance with the latest 

requirements of the American Institute of Steel Construction and the approved shop drawings. 
Fabrication shall not proceed until MDOT Architect’s approval is obtained.    

 
A. Shop connections shall be welded.  Field connections shall be bolted, unless welded connections 

are detailed.  Welded connections shall be detailed consistent with requirements of the American 
Welding Society.   Bolted connections shall be proportioned as shown in AISC Manual, using 3/4 
inch unfinished bolts (A307), unless shown otherwise on Drawings. 

   
1. Shop and field welders shall have been recently certified as qualified structural welder 

according to requirements of the American Welding Society.    
 

2. Any splices not shown on the drawings shall be indicated clearly on the shop drawings 
and shall be made only with the Project Architect’s approval.       

 
B. Members shall be straight, plumb, and level so that the error does not exceed 1 to 1,000.  During 

erection provide guys, stays, and braces to hold steel in position until the frame is permanently 
secured.     

 
C. Neatly miter joints, weld full and grind welds smooth where steel shapes are used as finish 

members.      
 

3.02 PAINTING   
 

A. Apply one shop coat of paint to all structural steel.  After erection, touch up joints and abraded 
areas with the same brand of paint.     

 
B. Areas around welded joints and members to be encased in concrete shall not be painted in the 

shop.  Thoroughly clean scale and loose rust from steel prior to painting.  Steel shall be dry when 
painted and paint shall be allowed to dry before material is handled. 

 
B. All steel exposed to view shall be painted additional coats as specified in Section 09900. 
 

 
 

***END OF SECTION*** 
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SECTION 05500  METAL FABRICATION 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES:   All miscellaneous metal work. The Work includes, but is not limited to, 

pipe railings, pipe bollards, stair nosings, trench drain cover, catch basins, steel lintels and 
miscellaneous framing & supports. 

  
1.02 RELATED SECTIONS 
  

A. Section 09050 – Color Design. 
 

B. Section 09900 - Paints and Coatings: Painting for all ferrous metal exposed to view. 
 

1.03 SUBMITTALS:  Submit shop drawings for shop fabricated items.  Indicate profiles, sizes, 
materials connection details, attachments, reinforcing, anchorage, size and type of fasteners, and 
accessories.  Include erection drawings, with plans, elevations, and details where applicable.    

 
PART 2 PRODUCTS    
 
2.01 MATERIALS:  Structural shapes shall be standard sections conforming to the American Society 

for Testing Materials Specification A-36.  Punch and drill as necessary for work of others.  Provide 
all bearing plates and all anchors, bolts, and etc. The Work shall be true and free of twists, bends 
and open joints between component parts.  Materials shall be thoroughly straightened in the shop 
before laid off or worked in any way, care being used to avoid injury to the material.    

 
A. Gray cast iron shall conform to ASTM A48-83, class 30.  All castings shall be of uniform quality, 

free from blowholes, shrinkage defects, swells, cracks or other defects. Castings shall be free of 
fins, burrs and slag.     

 
B. Expansion bolts shall be equal to Phillips Red Head or "cinch" bolts as manufactured by the 

National Lead Company.  Hilti Fasteners, Rawlplug Company and Wej-it Corporation are 
acceptable manufacturers.   Use toggle type bolts or similar for all anchorage into hollow 
construction. 

 
C. Bolt or weld connections:  Provide necessary lugs and brackets for anchorage.  Welding shall be 

in accordance with current "Code of Fusion, Welding and Gas Cutting in Building Construction, 
Part A - Structural Steel" issued by the American Welding Society, both for fabrication and 
erection.  All welders shall have certification, as a result of tests prescribed by the American 
Welding Society.   

 
D. Detail metal Work for ample size, strength and stiffness and as indicated.  Countersink and 

provide reinforcement where necessary; drill or punch holes for bolts and screws.  At the proper 
time furnish the necessary templates, patterns and items of miscellaneous metal, such as 
sleeves, inserts and similar items to be built into adjoining Work.    

 
E. Fabricate metal Work with sharp lines and angles, with smooth true surfaces and clean edges.  

Form exposed joints to exclude water.  Furnish certificates from manufacturers stating that 
materials comply with the specification requirements.    

 
F. Provide as necessary holes of proper number and spacing for the attachment of Work of other 

trades.  Do not use cutting torch in field without permission of the MDOT Architect.   
 
G. Anchor bolts, washers, nuts and clamps shall be furnished where indicated on the Drawings and 

where necessary for properly securing Work in place.  All bolts and anchors used on the exterior 
of the building or built into exterior walls shall be cadmium plated.  Miscellaneous angles and 
plates not indicated or specified otherwise shall not be less than 1/4 inch thick.    

 
H. Shop paint and field touch up shall be ICI Devflex 4020, Rustoleum 769, Tnemec 99, Southern 

Coatings 476, or approved equal.  Shop coat shall be compatible with finish coats specified in 
Section 09900 – Paints and Coatings. 

 
I. Fastenings shall be invisible where possible.  Where exposed, screws, bolts, and the like shall be 

vandal-proof.  All welded exposed joints on steel manufactured items; etc. shall be ground smooth 
and filled to receive paint.    
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2.02 METAL PRIMER:  Where materials come in contact with dissimilar materials which may cause 
harmful reaction, where exposed to moisture, or such as aluminum to cement mortar or concrete, 
the surface shall be protected by zinc chromate primer or approved paint.    

 
2.03 PIPE RAILINGS:  Fabricate railings and posts from 1-1/4 inch round tube steel, ASTM A 53, Type 

E or S, Grade A, Schedule 40.  Shop prime after fabrication.  Form exposed work true to line and 
level with accurate angles and surfaces and straight sharp edges.  Ease exposed edges to a 
radius of approximately 1/32-inch, unless otherwise shown.   

 
A. Welded Connections:  Cope intersections of rails and posts, weld joints and grind smooth.  Butt 

weld end-to-end joints of railings or use welding connectors, at fabricator's option. At connections 
to steel supports, weld post directly to steel supports, unless otherwise indicated. 

 
B. Anchorage:  Use type of bracket with pre-drilled hole for exposed bolt anchorage.  For stud 

partitions and framing use lag bolts set into wood backing between studs and framing members.  
Coordinate with stud installations for accurate location of backing members. 

 
C. Expansion:  Provide expansion joints at locations indicated, or if not indicated, at intervals not to 

exceed 40 feet.  Provide slip joint with internal sleeve extending 2 inches beyond joint on either 
side; fasten internal sleeve securely to one side; locate joint within 6 inches of posts. 

 
2.04 PIPE BOLLARDS:  8-inch round extra strong steel pipe 1/2-inch thick, 36KSI.  Form bent corners 

to the radius shown without causing grain separation or otherwise impairing the Work. 
 
2.05 LOOSE LINTELS:  Provide loose steel lintels for openings and recesses in masonry walls and 

partitions.  Weld adjoining members together to form a single unit where indicated.  Provide a 
minimum of 8 inches bearing at each side of openings. 

 
2.06 DOWNSPOUT SHOES:  Provide cast iron downspout shoes equal to Neenah Foundry Model #R-

4929-08. 
 
2.07 HEAVY DUTY TRENCH DRAIN WITH GRATED COVER:  Provide cast iron grate and frame 

equal to Neenah Foundry Model #R-4990-D with Type “X” frame. 
 
2.08 CATCH BASIN:  Provide catch basin frame and grate equal to Neenah Foundry Model          #R-

4853-2. 
 
 
2.09 STAIR NOSING   
 

A. Provide cast aluminum stair nosings at new concrete stairs equal to Wooster Products Model 
#101 Alumogrit 3” wide x 6” less than tread width with protective tape and concealed integral 
anchors.  Install nosings before “Initial Set” of the concrete.  Remove protective tape after stairs 
are complete. 

 
B. Provide Supergrit Stairmaster Safety Renovation Tread type 500 full tread width at existing steps 

at east entrance. Color to be selected by the MDOT Architect from all available colors.  Fill / level 
worn / damaged steps with Wooster Products Leveling Compound.  Install tread(s) with Wooster 
Rubber Based Construction Adhesive and mechanical fasteners. 

 
2.10 MISCELLANEOUS FRAMING AND SUPPORTS:  Provide miscellaneous steel framing and 

supports which are not a part of structural steel framework, as required to complete Work. 
 
A. Fabricate miscellaneous units to sizes, shapes, and profiles indicated, or, if not indicated, of 

required dimensions to receive adjacent other work to be retained by framing.  Except as 
otherwise indicated, fabricate from structural steel shapes, plates and steel bars of welded 
construction using mitered joints for field connection.  Cut, drill and tap units to receive hardware 
and similar items. 

 
B. Galvanize exterior miscellaneous frames and supports. 
 
 

PART 3 EXECUTION    
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3.01 INSTALLATION   
 

A. Perform cutting, drilling and fitting required for installation; set Work accurately in location, 
alignment and elevation measured from established lines and levels.  Provide anchorage devices 
and fasteners where necessary for installation to other Work. 

 
B. Set loose items on cleaned bearing surfaces, using wedges or other adjustments as required.  

Solidly pack open spaces with bedding mortar, consisting of 2 part Portland Cement to 3 parts 
sand and only enough water for packing and hydration, or use commercial non-shrink grout 
material.    

 
3.02 Touch-up shop paint after installation.  After cleaning field welds, bolted connections and abraded 

areas, apply same type paint as used in shop.  Color to be selected from standard colors 
available.  Use galvanizing repair paint on damaged galvanized surfaces.  

 
 
 

***END OF SECTION*** 
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SECTION 06100  ROUGH CARPENTRY 
 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES:    Concealed wood grounds and blocking to frame openings, form 

terminations, to provide anchorage and / or support of other interior and exterior locations; 
plywood and rough hardware. 

 
1.02 RELATED SECTIONS  
 

A. Section 03100 - Concrete Forms and Accessories. 
 
B. Section 06400 - Architectural Woodwork. 

 
C. Section 08710 - Door Hardware.  

        
1.03  COORDINATION:  Fit carpentry Work to other Work; scribe and cope as required for accurate fit.  

Correlate location of furring, nailers, blocking, grounds and similar supports to allow proper 
attachment of other Work. 

 
1.04 QUALITY CONTROL:  Factory mark each piece of lumber and plywood to identify the type, grade, 

agency providing the inspection service, the producing mill and other qualities as specified. 
 
1.05 DELIVERY, STORAGE AND PROTECTION:  Keep materials dry during delivery and storage.  

Protect against exposure to weather and contact with damp or wet surfaces.  Stack lumber and 
plywood, and provide air circulation within stacks.  Protect installed carpentry work from damage 
by work of other trades until Owner's acceptance of the Work.  Contractor shall comply with 
manufacturer’s required protection procedures. 

 
1.06 PROJECT CONDITIONS:  Installer must examine all parts of the supporting structure and the 

conditions under which the carpentry Work is to be installed, and notify the Contractor in writing of 
any conditions detrimental to the proper and timely completion of the Work.  Do not proceed with 
the installation until unsatisfactory conditions have been corrected in a manner acceptable to the 
installer. 

 
 
PART 2 PRODUCTS 
 
2.01 LUMBER:  For each use, comply with the "American Softwood Lumber Standard" PS 20 by the 

U.S. Department of Commerce.  Nominal sizes are shown or specified; provide actual sizes 
complying with the minimum size requirements of PS20 for the moisture content specified for 
each use.  Provide dressed lumber, S4S, unless otherwise shown or specified.  Provide seasoned 
lumber with 19 percent maximum moisture content at time of dressing and complying with dry size 
requirements of PS 20, unless otherwise specified. 

 
2.02 FRAMING LUMBER 
 

A. Where wood framing is shown or scheduled, provide lumber complying with grading rules which 
conform to the requirements of the "National Grading Rule for Dimension Lumber" of the 
American Lumber Standards Committee established under PS 20. 

 
B. For Light Framing:   Standard Grade.       

 
C. For Structural Framing:  (6 inches and wider and from 2 inches to 4 inches thick), provide the 

following:  No. 1 Grade; Douglas Fir (WCLB or WWPA), Southern Pine (SPIB).  Fb (minimum 
extreme fiber stress in bending); 500 psi.  E (minimum modulus of elasticity); 1,500,000 psi. 

 
2.03 BOARDS 
 

A. Where lumber less than 2 inches in nominal thickness and 2 inches or more in nominal width is 
shown or specified, provide boards complying with dry size requirements of PS 20. 

 
B. Concealed Boards:  Where boards will be concealed by other work, provide the following: 
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 1. Moisture Content:  19 percent maximum, mark boards "S- Dry". 
 2. Species and Grade:  Provide one of the following: 
  Southern Pine (SPIB) No. 2 boards of WCLB (any species) No. 3 boards. 
 
2.04 PLYWOOD 
 

A. For each use, comply with the requirements for "Softwood Plywood/Construction and Industrial" 
PS 1 by the U.S. Department of Commerce. 

 
B. Concealed Plywood:  Where plywood will be concealed by other work, provide 5/8-inch minimum 

thickness Interior Type plywood C-D Plugged Grade, unless otherwise specified or shown on 
Drawings.  For backing panels for electrical or telephone equipment, provide fire-retardant treated 
Standard grade plywood with exterior glue. 

 
C. Exposed Plywood:  Where plywood will be exposed to view, provide 5/8 inch minimum thickness 

Interior Type plywood C-D Plugged Grade, unless otherwise specified or shown on Drawings.  
Unless specifically stated otherwise, all exposed plywood shall be painted or stained from 
standard colors as selected by Project Architect. 

  
D. Exterior Plywood:  Exterior type, medium density, C Grade for concealed faces. 

 
1. Roof sheathing:  3/4 - inch thick. 

 
2.05 ANCHORAGE AND FASTENING MATERIALS:  For each use, select proper type, size, material 

and finish complying with the applicable Federal Specifications. Zinc electroplated steel fasteners 
for high humidity and treated wood locations. All nails shall be coated. 

 
2.06 TREATED WOOD:  Complete fabrication of treated items prior to treatment, wherever possible.  If 

cut after treatment, coat cut surfaces with heavy brush coat of same fire-retardant chemical used 
for treatment.  Inspect each piece of lumber or plywood after drying and discard damaged or 
defective pieces. 

 
A. Preservative Treatment:  Where lumber or plywood is indicated as "Treated", or is specified 

herein to be treated, comply with the applicable requirements of the American Wood Preservers 
Institute (AWPI).  Mark each treated item to comply with the AWP Quality Mark requirements for 
the specified requirements. 

 
 

1. Pressure-treat aboveground items with water-borne preservatives complying with AWPI 
P-2.  After treatment, kiln-dry to maximum moisture content of 15 percent.  Treat 
indicated items and the following: 
a. Wood cants, nailers, blocking, stripping, and similar members in connection with 

roofing, flashing, vapor barriers and waterproofing. 
 

b. Wood sills, sleepers, blocking, furring stripping and similar concealed members in 
contact with masonry or concrete. 

 
B. Fire-Retardant Treatment:  Where "PR-S" lumber or plywood is shown or scheduled, comply with 

the AWPI Specification C-208 for pressure impregnation with fire-retardant chemicals to achieve a 
flame-spread rating of not more than 25 when tested in accordance with UL Test 723, ASTM E 
A4, or NFPA Test 355.  Where treated items are indicated to receive a transparent or paint finish, 
use a fire-retardant treatment that will not bleed through or adversely affect bond of finish. 

 
2.07 FELT:  Shall be an approved standard brand, commercial quality asphalt saturated rag felt, 

nominal weight 30 pounds per 100 square feet. 
 
 
 
 
 
 
 

PART 3 EXECUTION    
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3.01 INSTALLATION:  Use only sound, thoroughly seasoned materials of the longest practical lengths 
and sizes to minimize jointing.  Use materials free from warp that cannot be easily corrected by 
anchoring and attachment.  Sort out and discard warped material and material with other defects 
that would impair the quality of the Work. 

 
A. Securely attach carpentry work to substrates by anchoring and fastening as shown and as 

required by recognized standards.  Countersink nail heads on exposed carpentry work and fill 
holes. 

 
B. Set carpentry work accurately to required levels and lines, with members plumb and true and 

accurately cut and fitted. 
 

3.02 ATTACHMENT AND ANCHORAGE 
 

A. Use common wire nails, except as otherwise shown or specified.  Use finishing nails for finish 
Work.  Select fasteners of size that will not penetrate members where opposite side will be 
exposed to view or will receive finish materials.  Make tight connections between members.  
Install fasteners without splitting of wood; pre-drill as required. 

 
B. Plywood  Sheathing:  Panel ends and edges shall have spacing of 1/8 inch, unless otherwise 

indicated by the panel manufacturer.  Nail 6 inches on center along supported panel edges and 12 
inches on center at intermediate supports with 6d common nails for panels 1/2 -inch thick and 8d 
nails for panels 3 /4 -inch thick. 

 
3.03 WOOD GROUND NAILERS, BLOCKING, AND SLEEPERS:  Provide wherever shown and where 

required for screeding or attachment of other work.  Form to shapes as shown and cut as required 
for true line and level of work to be attached.  Set true to line and level, plumb with intersections 
true to required angle. Coordinate location with other Work involved. 

 
A. Attach to substrates securely with anchor bolts and other attachment devices as shown as 

required to support applied loading.  Countersink bolts and nuts flush with surfaces, unless 
otherwise shown.  Building into masonry; anchor to formwork before concrete placement. 

 
B. Provide grounds of dressed, preservative treated, key-beveled lumber not less than 1-1/2 inch 

wide and of the thickness required to bring face of ground to exact thickness of finish material 
involved.  Remove temporary grounds when no longer required. 
 

3.04 WOOD FURRING: Install plumb and level with closure strips at all edges and openings. Shim with 
wood as required. 

 
A. Suspended Furring:  Provide of size and spacing shown, complete including hangers and all 

attachment devices.  Level to a tolerance of 1/8 inch in 12 feet. 
 

3.05 WOOD FRAMING  
 

A. Set wood framing accurately to required lines and levels.  Provide framing members of sizes and 
on spacing shown, and frame openings as shown, or if not shown, comply with the 
recommendation of the "Manual for Housing Framing" of the National Forest Products 
Association.  Cut, join, and tightly fit framing around other Work.  Do not splice structural 
members between supports unless otherwise detailed. 

 
B. Anchor and nail as shown, or if not shown, to comply with the "Recommended Nailing Schedule - 

Table 1 of the "Manual of House Framing" and other recommendations of the N.F.P.A. 
 
 
 

           ***END OF SECTION*** 
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SECTION 06175  WOOD TRUSSES 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Single plane, metal connected wood trusses fabricated from conventional dimensional lumber. 
 
B. Design and fabricate wood trusses where shown on the Drawing and as needed for a complete 

and proper installation. 
 

1.02 REFERENCES:  The applicable portions of the current editions of the following standards are a 
part of these Specifications: 

 
A. National Design Specifications for Wood Construction published by the National Forest Products 

Association. 
 
B. Design Specifications for Metal Plate Connected Wood Trusses published by The Truss Plate 

Institute. 
 

C. American Society for Testing and Materials (ASTM). 
 

1. ASTM A446 Grade A. 
2. ASTM A525 Coating Destination G60. 
 

D. Timber Construction Manual published by American Institute of Timber Construction. 
 

1.03 SUBMITTALS 
 

A. Shop Drawings:  Submit shop drawings indicating all truss types, connections, framing members 
and accessories.  Shop drawings shall bear the seal of a professional Engineer registered in the 
State of Mississippi.   

 
1.04 QUALITY ASSURANCE 
 

A. Provide the services of a structural engineer registered to practice in the State of Mississippi to 
design the wood trusses and applicable temporary and permanent bracing to sustain the indicated 
loads for the spans, profiles and arrangements needed to complete the Work. 

 
B. Comply with provisions of all applicable standards and codes and the 1994 Standard Building 

Code. 
 

1.05 DELIVERY, STORAGE, AND HANDLING  
 

A. Trusses, if stored prior to erection, shall be stored in a vertical position and protected from the 
weather. Handle with care to avoid damage. 

  
B. Erect and install trusses in accordance with Truss Manufacturer’s approved shop drawings and 

installation instructions.     
 

C. Temporary construction loads that cause member stresses beyond design limits are not 
permitted.  

 
 
 
 
 
 
 
 
 
 
 
 
PART 2 PRODUCTS 
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2.01 MATERIALS 
 

A. All truss members - No. 2 kiln dried Southern Yellow Pine having a maximum moisture content of 
19 percent.  Top and bottom chords members shall be 2 inches by 6 inches minimum.  

 
B. Dimensional joist and truss lumber shall have the following minimum properties, unless noted 

otherwise on the Drawings: 
  

 1. Bending stress  ----------------------------  1,000 psi 
 2. Horizontal shear stress  -----------------        80 psi 

 
C. Connector plates shall be a minimum thickness of 0.036 inches and shall be manufactured from 

steel meeting the requirements of ASTM A446 Grade A, and shall be hot dipped galvanized 
according to ASTM A525 Coating Designation G60. 

 
D. Hurricane clips shall be equal to 18 gage galvanized steel framing anchor style number 1 as 

manufactured by Cleveland Steel Specialty Company. 
 

2.02 DESIGN LOADS 
 

A. The dimensional wood roof framing shall be designed for the following loads, unless noted 
otherwise on the Drawings: 

 
 1. Live load  ------------------------------------  20 psf 
 2. Top chord dead load  ---------------------  10 psf 
 3. Bottom chord bottom load  --------------  10 psf   
 

2.03 FABRICATION 
 

A. Trusses shall be manufactured by a company established to perform this Work.  Manufacturing 
Company must have the Project Architect’s prior approval. 

 
B. Size, stress and arrangement shall be determined by dimensions indicated on the Drawings. Each 

truss shall be custom designed to fit the dimensions indicated on the Drawings.  Complete design 
calculations  showing internal layout, member forces, and stress control points are to be furnished 
for each truss design.  Design Calculations shall bear the seal of a professional Engineer 
registered in the State of Mississippi. 

 
2.04 OTHER MATERIALS:  Provide other materials, not specifically described but required for a 

complete and proper installation, as selected by the Contractor subject to the approval of the 
MDOT Architect. 

 
 
PART 3 EXECUTION    
 
3.01 ACCEPTABLE INSTALLERS: Use adequate numbers of skilled workmen who are thoroughly 

trained and experienced in the necessary crafts and who are completely familiar with the specified 
requirements and methods needed for proper performance of the Work. 

 
3.02 EXAMINATION:  Examine the areas and conditions under which Work of this Section will be 

performed.  Correct conditions detrimental to timely and proper completion of the Work.  Do not 
proceed until unsatisfactory conditions are corrected. 

 
3.03 PREPARATION: Erection bracing in addition to specified bridging is to be provided to keep the 

trusses straight and plumb as required to assure adequate lateral support for the individual truss 
and entire system until the sheathing material has been applied.  The Contractor will give one 
week notification prior to enclosing the trusses to provide opportunity for inspection of the 
installation by the manufacturer’s representative and the Project Architect.  

 
 
 
 
3.04 INSTALLATION 
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A. Coordinate as required with other trades to assure proper and adequate provision in the Work of 
those trades for interface with the Work of this Section. 

 
B. Install the Work of this Section in strict accordance with the original design, pertinent requirements 

of agencies having jurisdiction, the Truss Plate Institute, and manufacturer’s recommended 
installation procedures.  Anchor all components firmly into position. 

 
C. Hoist the trusses into position with proper bracing secured at designated lifting points.  Exercise 

care to keep out-of-place bending of trusses to a minimum.  Install temporary horizontal and cross 
bracing to hold trusses plumb and in safe condition until permanent bracing is installed.  Install 
permanent bracing and related components prior to application of loads to trusses.  Do not cut or 
remove any truss members 

 
D. Roof truss anchorage shall be by hurricane clips. Clips shall allow horizontal nailing into the top 

plates.  Hurricane slip type truss anchors shall be provided at each corner and at every truss 
bearing point.  Where an anchored truss bears on an intermediate point, a truss anchor shall be 
installed at that bearing point.   

 
E. Trusses to be set 24 inches on center maximum spacing. 

 
F. Brace temporary and permanently to sustain a vertical position under construction and design 

loads.  Block eaves and ridges to provide straight alignment of trusses  
.     

 
 

***END OF SECTION*** 
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SECTION 06400  ARCHITECTURAL WOODWORK 
 

 
PART 1 GENERAL    
   
1.01 SECTION INCLUDES:  Architectural woodwork as shown on the Drawings and schedules. 

Architectural woodwork is defined to include (in addition to items so designated on the Drawings) 
miscellaneous exposed wood members commonly known as "Finish Carpentry" or "Millwork", 
except where specified under another Section of these Specifications.  The types of architectural 
woodwork include, but are not limited to Standing and Running Trim, Cabinets with or for paint 
finish, Countertops, Shelving, and Miscellaneous work. 

 
1.02 RELATED SECTIONS:  Section 09050 – Color Design. 
 
1.03 SUBMITTALS   
      

A. Product Data:  Submit manufacturer’s product data, specifications, and installation instructions for 
each item of Factory-fabricated woodwork prior to fabrication. 

 
B. Shop Drawings:  Submit Shop Drawings for Lumber, Panel Products, Standing and Running Trim, 

Cabinets, Countertops, Shelving, and miscellaneous work.   Shop Drawings shall show location of 
elevations, large-scale details, attachment devices and other components. 

 
1.04 QUALITY ASSURANCE 
 

A. Unless otherwise shown or specified, comply with specified provisions of the Architectural 
Woodwork Institute (AWI) and approved "Quality Standards". 

 
B. Quality Marking:  Mark each unit of architectural woodwork with mill's or fabricator's identification 

and grade marks, located on surfaces which will not be exposed after installation. 
                    

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING:  Protect woodwork during transit, delivery, 
storage and handling to prevent damage, soiling and deterioration.  Do not deliver woodwork until 
painting, wet work, grinding and similar operations which could damage, soil or deteriorate 
woodwork have been completed in installation areas.  If, due to unforeseen circumstances, 
woodwork must be stored in other than installation areas, store only in areas meeting 
requirements specified for installation areas. 

 
1.06 PROJECT CONDITIONS:  The Installer shall examine the substrates and conditions under which 

the work is to be installed; and notify the Contractor in writing of unsatisfactory conditions.  Do not 
proceed with the Work until unsatisfactory conditions have been corrected in a manner acceptable 
to the Installer. 

 
A. Conditioning:  The Installer shall advise the Contractor of temperature and humidity requirements 

for woodwork installation areas.  Do not install woodwork until the required temperature and 
relative humidity have been stabilized and will be maintained in installation areas. 

 
B. Maintain temperature and humidity in installation area as required to maintain moisture content of 

installed woodwork within a 1.0-percent tolerance of the optimum moisture content, from the date 
of installation through the remainder of the construction period.  The fabricator of the woodwork 
shall determine the optimum moisture content and required temperature and humidity conditions. 

 
PART 2 PRODUCTS 
 
2.01 BASIC MATERIALS AND FABRICATION METHODS:  Except as otherwise indicated, comply 

with the following requirements for architectural woodwork not specifically indicated as pre- 
fabricated or pre-finished standard products. 

 
A. Wood Moisture Content:  Provide kiln-dried lumber and maintain optimum 8 to 13 percent range 

(damp region) moisture content in solid wood (hardwood and softwood) through fabrication, 
installation, and finishing operations of interior Work. 
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B. Wood for Painted Finish:  Comply with quality standards for selection of species, grade and cut 
(fabricator's option, except as otherwise indicated).  Wood for trim shall be maple or other closed-
grain hardwood subject to MDOT Architect’s prior approval. 

 
C. Plastic Laminate:  Comply with NEMA LD3; type, thickness, color, pattern and finish as indicated 

for each application. 
 

D. Quality Standards:  For the following types of architectural woodwork, comply with the indicated 
standards as applicable. 

 
1. Lumber:  AWI Section 100. 
2. Standing and running trim:  AWI Section 300. 
3. Cabinets and Countertops:  AWI Section 400, A, B, C. 

 4. Shelving:  AWI Section 600. 
 5. Miscellaneous work:  AWI Section 700. 
 

E. Design and Construction Features:  Comply with the details shown for profile and construction for 
architectural woodwork; and where not otherwise shown, comply with applicable Quality 
Standards, with alternate details at fabricator's option. 

 
F. Pre-Cut Openings:  Fabricate architectural woodwork with pre-cut openings, wherever possible, to 

receive hardware, appliances, plumbing fixtures, electrical work and similar items. Locate 
openings accurately and use templates or roughing-in diagrams for proper size and shape.  
Smooth the edges of cut outs and where located in countertops and similar exposures, seal the 
edges of cut outs with a water resistant coating. 

 
G. Measurements:  Before proceeding with fabrication of woodwork required to be fitted to other 

construction, obtain measurements and verify dimensions and shop drawing details as required 
for accurate fit.  Where sequence of measuring substrates before fabrication would delay the 
project, proceed with fabrication (without field measurements) and provide ample borders and 
edges to allow for subsequent scribing and trimming of woodwork for accurate fit. 

 
2.02 ARCHITECTURAL WOODWORK TYPES 
 

A. Wood cabinets, Plastic Laminate finish:  Custom Grade.  On exposed portions provide solid wood 
and plywood (no plywood substitutes) meeting the requirements for the specified Quality Grade. 

 
1. Exposed surfaces: Birch. 

 2. Semi-Exposed surfaces: Birch. 
 3. Concealed surfaces: Birch. 
  

B. Plastic Laminate Colors and Patterns:  As selected by the MDOT Architect from manufacturer's 
standard products, satin finish (5-34 reflectance). 

 
2.03 FINISH FOR ARCHITECTURAL WOODWORK:  See Section 09900 PAINTS &  COATINGS. 
 
2.04 CABINET HARDWARE AND ACCESSORY MATERIALS:  Provide cabinet hardware and 

accessory materials associated with architectural woodwork, except for units that are specified as 
"door hardware" in other sections of these specifications. Except as otherwise indicated, comply 
with ANSI A156.9 "American National Standard for Cabinet Hardware."  Unless shown or noted 
otherwise, cabinet hardware shall comply with the following: Hinges:  Concealed type equal to 
Blum 125 Series using full side adjustment. Pulls:  Wire type equal to Stanley 4484.   Drawer 
guides equal to K&V 1300.  Adjustable shelf hardware (side support) K&V 255-256. Adjustable 
shelf hardware (back support) K&V 87-187 for 16" deep shelves.  Closet Rods to be chrome pipe 
one inch in diameter, braced 4 feet on center maximum. Closet Rod Support - Stanley 7046.  
Hardware finishes to be selected by MDOT Architect. 

 
 
 
 
 
 
 
 
PART 3 EXECUTION 
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3.01 PREPARATION 
 

A. Condition woodwork to average prevailing humidity conditions in installation areas prior to 
installing. 

 
B. Deliver concrete inserts and similar anchoring devices to be built into substrates, well in advance 

of the time substrates are to be built.  Prior to installation of architectural woodwork, examine shop 
fabricated work for completion, and complete work as required, including back priming and 
removal of packing. 

 
3.02 INSTALLATION 
 

A.  Install the work plumb, level, true and straight with no distortions.  Shim as required using 
concealed shims.  Install to a tolerance of 1/8-inch in 8 feet for plumb and level (including 
countertops); and with 1/16-inch maximum offsets in revealed adjoining surfaces.  Scribe and cut 
work to fit adjoining work, and refinish cut surfaces or repair damaged finish at cuts. 

 
B. Secure woodwork with anchors or blocking built-in or directly attached to substrates.  Attach to 

grounds, stripping and blocking with countersunk, concealed fasteners and blind nailing as 
required for a complete installation.  Except where pre-finished matching fastener heads are 
required, use fine finishing nails for exposed nailing, countersunk and filled flush with woodwork, 
and matching final finish where transparent finish is indicated. 

 
C. Casework:  Install without distortion so that doors and drawers will fit openings properly and be 

accurately aligned. Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation.  Complete the installation of hardware and accessory items as 
indicated. 

 
D. Standing and Running Trim:  Install with minimum number of joints possible, using full-length 

pieces (from maximum length of lumber available) to the greatest extent possible.  Stagger joints 
in adjacent and related members.  Cope at returns, miter at corners, and comply with Quality 
Standards for joinery. 

 
E. Countertops:  Anchor securely to base units and other support systems as indicated. 

 
 
3.03 PREPARATION FOR SITE FINISHING:  Set exposed fasteners. Apply wood filler in exposed 

fastener indentations. Sand work smooth ready for painted or stained finishes. 
 
3.04 ADJUSTMENT, CLEANING, FINISHING AND PROTECTION:  Repair damaged and defective 

woodwork wherever possible to eliminate defects functionally and visually; where not possible to 
repair properly, replace woodwork.  Adjust joinery for uniform appearance. 

 
A. Clean hardware, lubricate and make final adjustments for proper operation.  Clean woodwork on 

exposed and semi-exposed surfaces.  Touch up shop applied finishes to restore damaged or 
soiled areas. 

 
B. Refer to Section 09900 for final finishing of installed painted and stained architectural woodwork. 

 
C. Protection:  The Installer of architectural woodwork shall advise the Contractor of final protection 

and maintenance conditions necessary to ensure that the Work will be without damage or 
deterioration at the time of acceptance. 

 
 
 

***END OF SECTION***  
 
 
 
 
 
 
SECTION 07100   DAMPPROOFING AND WATERPROOFING 
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PART 1 GENERAL 
 
1.01 SECTION INCLUDES:  Dampproofing the exterior face of interior walls in cavity wall construction. 
 
1.02 SUBMITTALS:  Submit manufacturers technical product data, installation instructions and 

recommendations for product specified. 
 
PART 2 PRODUCTS 
 
2.01 ACCEPTABLE  MANUFACTURERS 
 

A. Drawings and specifications are based on products manufactured by Sonneborn-Chemrex Inc., 
889 Valley Park Drive; Shakopee, MN 55379; Tel. (800) 243-6739. 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Barrett Company, P.O. Box 421, Millington, NJ 07946.  Tel: (800) 647-0100. 
 
2. Grace Construction Products, 62 Whittemore Ave., Cambridge, MA 02140.      Tel: (800) 

444-6459. 
 

3. Karnak Corp., 330 Central Ave., Clark, NJ 07066.  Tel: (800) 526-4236. 
 

C. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures. 

 
2.02 DAMPPROOFING:  Provide a fibrated asphalt-emulsion type dampproofing on the outside face of 

the exterior wall back-up material equal to Hydrocide 700B, meeting ASTM D 1227-87, Type IV, 
and ASTM D 1187, Type 1 Test Methods.   

 
 
PART 3 EXECUTION 
 
3.01 SURFACE PREPARATION:  Surface shall be free of oil, grease, dirt and loose material.  Dry 

surfaces shall be dampened with water prior to application.  Keep surface damp ahead of 
application. 

 
3.02 INSTALLATION:  Apply the dampproofing material with brush, roller, or spray equipment in 

accordance with the rates and methods recommended by the manufacturer.  All surfaces shall be 
completely covered and areas around penetrations shall be double coated. 

 
 
 

***END OF SECTION*** 
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SECTION 07210  BUILDING INSULATION 
     
PART 1 GENERAL   
 
1.01 SECTION INCLUDES:  Building insulation for exterior walls and ceilings as shown on the 

Drawings and specified herein. 
 
1.02 SUBMITTALS:  Submit manufacturer's product and technical data for each type of insulation 

describing location, extent, material and method of fastening prior to installation for Project 
Architect’s approval. 

 
1.03 PRODUCT HANDLING:  Protect the materials of this section before, during and after installation 

and to protect the installed work and materials of all other trades.  In the event of damage, 
immediately make all repairs or replacements as necessary. 

 
PART 2 PRODUCTS 
 
2.01 ACCEPTABLE  MANUFACTURERS 
 

A. Equivalent products by the following manufacturers are acceptable: 
 

1. Celotex Building Products, 4010 Boy Scout Blvd, Tampa, FL 33607, Tel. (813) 873-4000. 
2. Dow Chemical Company, 200 Larkin Center, Midland, MI 48674, Tel. (800) 441-4369. 
3. Johns Manville Corp, 717 17 Street, Denver, CO 80202, Tel. (303) 978-2531. 
4. Owens Corning, One Owens Corning Parkway, Toledo, OH 43659, Tel. (800) 438-7465. 
5. UC Industries, Inc., 137 East Ave., Suite 64, Tallmadge, OH 44278, Tel. (330) 630-6134. 
6. United States Gypsum Company, 125 S. Franklin St., Chicago, IL 60606,                     Tel. 

(800) 874-4968. 
 

B. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures. 

 
2.02 BATT INSULATION:  Provide glass fibers and resinous binders formed into flexible batts 

conforming to ASTM C 665, Type III, Class B with density not less than 1.5 lbs. Per cubic foot and 
an R value of 3.17 per inch of thickness at 75 degrees F. mean temperature, with aluminum foil 
and asphalt vapor barrier laminated to one face. Thickness of insulation shall be as shown on the 
Drawings. 

 
2.03 RIGID INSULATION:  Provide 1 inch thick rigid (extruded) polystyrene insulation board, equal to 

Dow Chemical Company “Styrofoam” Cavity Mate Plus, conforming to the following: 
 

1. Thermal Resistance:  R of 5.0 per inch per ASTM C 518. 
2. Board size:  16 inches by 96 inches. 
3. Compressive Strength:  Minimum 25 psi per ASTM D 1621. 
4. Water Absorption:  In accordance with ASTM C 272, 0.2 percent by volume max. 
 

2.04 ACCESSORIES 
 

A. Adhesives for Insulation:  Adhesives or cements for installing insulation in masonry walls shall be 
water-resistant types as recommended by the insulation manufacturer for each of the various 
uses and locations.   

 
B. Fasteners for Insulation:  Fasteners, anchors, spindles and other metal devices required for 

installing insulation in brick veneer walls shall be galvanized steel, and as recommended by the 
insulation manufacturer for each of the various uses and locations.  Spindle fastening devices 
shall be equal to "Stuk-Clips" made by Miracle Adhesives or "Stik-Klip" made by Stik-Clip Mfg. Co. 

 
C. Tape:  Bright aluminum, self-adhering type, mesh reinforced, two inches wide. 

 
PART 3 EXECUTION 
 
3.01 INSPECTION:  Examine the areas and conditions where building insulation is to be installed and 

notify the Project Architect of conditions detrimental to the proper and timely completion of the 
work.  Do not proceed with the Work until unsatisfactory conditions have been corrected in a 
manner acceptable to the Project Architect. 
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3.02 INSTALLATION:  Comply with manufacturer's instructions for the particular condition of 

installation in each case.  If printed instructions are not available, or do not apply to the project 
conditions, consult the manufacturer's technical representative for specific recommendations 
before proceeding with the work. 

 
A. Extend insulation full thickness as shown over entire area to be insulated.  Cut and fit tightly 

around obstructions, and fill voids with insulation.  Remove projections, which interfere with 
placement. 

 
B. Apply a single layer of insulation to the required thickness, unless a double layer is required, to 

make up the total thickness shown. 
 

C. Set vapor barrier faced units with vapor barrier to inside of construction, except as otherwise 
shown.  Do not obstruct ventilation spaces.  All joints at vapor barriers shall be sealed with 4 
inches wide, foil faced duct tape to prevent vapor and air migration. 

 
D. Tape joints and ruptures in vapor barriers, using tape specified above, and seal each continuous 

area of insulation to surrounding construction so as to ensure vapor tight installation of the units. 
 

E. Where insulation is impaled on stick clips, provide clips not less than 3 inches from corners or 
edges and not more than 12 inches on center. 

 
F. Adhesive Application - per manufacturer's printed directions.  Apply adhesive over entire back of 

insulation and on edges of insulation, except as noted below. 
 

G. Fastener Installation - per manufacturer's printed directions.  Install fasteners 12 inches on center 
each way.  Use adhesive as specified herein per fastener manufacturer's recommendations. 

 
3.03 BATT INSULATION:  Install blanket fiberglass insulation with edges closely butted.  Cut and fit 

insulation to closely fit intersecting or penetrating surfaces.  Install above ceilings continuous with 
vapor barrier down.  Lay above gypsum board at bottom chord of wood trusses in method 
recommended by manufacturer. Tape and seal small joints and punctures and replace insulation 
where large tears occur.  

 
3.04 RIGID INSULATION:  Install the insulation boards horizontally beginning at the bottom of the inner 

wythe, after application of dampproofing.  Secure the insulation to the exterior of the inner wall 
using wall ties. 

 
A. Install subsequent courses of insulation by applying boards directly above underlying courses with 

staggered joints. Board should be tightly abutted. 
 

B. Keep the insulation above the level of the outer wall during installation to assure adequate room to 
manipulate or adjust the insulation as required. 

 
C. Cut and shape insulation with a knife, handsaw or other cutting tool as required to fit around wall 

penetrations, projections or openings and to accommodate conduit or other services within the 
cavity.  Seal around cutouts with construction adhesive. 

 
 

 
***END OF SECTION*** 
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SECTION 07610  SHEET METAL ROOFING  
 
PART 1 GENERAL  
 
1.01 SECTION INCLUDES: Factory formed, prefinished standing seam metal roof panels with 

concealed fasteners and related accessories, valleys, hips, ridges, eaves, corners, rakes, 
miscellaneous flashing and attaching devices as shown and / or required for a complete metal 
roofing system. 

 
1.02 RELATED SECTIONS:  Section 09050 – Color Design. 
 
1.03 REFERENCES 

 
A. ASTM A-525 General Requirements for Steel Sheet, Zinc-Coated (Galvanized) 
 
B. ASTM A-653 Steel Sheet, Zinc-Coated (Galvanized) by Hot Dip Process, Structural Physical 

Quality. 
 
C. ASTM E-1646: Static Water Infiltration 
 
D. ASTM E-1680: Static Air Infiltration 
 
E. Spec Data Sheet - Galvalume Sheet Metal by Bethlehem Corp. 
 
F. SMACNA - Architectural Sheet Metal Manual 
 
G. UL 90 Rating: Wind Uplift Approval Conforming to Underwriters Lab. (UL) Section 580 

Specifications.  
 
1.04 SUBMITTALS 
 

A. Product Data:  Submit manufacturer's technical data and installation instructions for each type of 
roofing material and accessory required.    

 
B. SHOP Drawings:  Submit detailed drawings showing layout of panels, anchoring details, joint 

details, trim, flashing, and accessories.  Show details of weatherproofing terminations, and 
penetrations of metal work.  Indicate material type, Thickness, finish and color. 

 
C. Submit a two-foot by two-foot representative sample of each type of panel and accessory 

indicating panels, standing seams, closure, edge trim and flashing complete with factory finish 
and color if product is not one of those specified. 

 
D. Submit results indicating compliance with minimum requirements of the Water Infiltration - ASTM 

E-1646 performance tests. 
 
E. Submit sample copies of the Paint Finish Guarantee and Weather Tightness Warranty prior to 

installation for MDOT Architect’s approval. 
   

1.05  QUALITY ASSURANCE 
 

A. Manufacturer: Company specializing in Architectural Sheet Metal Products with 10 years minimum 
experience. 

 
B. Installer: Company specializing in Architectural Sheet Metal Products, with 5 years minimum 

experience, who has completed work similar to that indicated for this project and with a record of 
successful in-service performance.  Submit identification of at least 3 projects of similar scope 
and complexity along with name, address, and telephone number of the Architect, Owner and 
General Contractor. 

 
1.06   DELIVERY, STORAGE AND HANDLING:  Upon receipt of panels and other materials, installer 

shall examine the shipment for damage and completeness.  Panels should be stored on edge in a 
clean, dry place.  One end shall be elevated to allow moisture to run off.  Panels with strippable 
film must not be stored in the open exposed to the sun.  Stack all materials to prevent damage 
and to allow for adequate ventilation. 

1.07 WARRANTY 
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A. Paint Finish:  Paint finish shall have a 20-year guarantee against cracking, peeling and fade (Not 

to exceed 5 N.B.S. units).  
 

B. Weather Tightness:  The entire installation (clips, panels, fasteners, rakes, eaves, ridge/valley 
flashing conditions, roof to wall conditions as well as all materials specified as supplied by the 
manufacturer) shall be guaranteed weather tight for a minimum of 20 years.  This warranty shall 
be identified as neither Non-Depreciating, Non-prorated nor have exclusions that identify valleys, 
curbs, and flashings.  Provide written warranty, signed by metal roofing manufacturer and his 
authorized installer, agreeing to replace / repair defective materials and workmanship during the 
warranty period.   

 
 
PART 2 PRODUCTS    
 
2.01 ACCEPTABLE MANUFACTURERS   
 

A. Drawings and Specifications are based on products manufactured by Petersen Aluminum Corp., 
1005 Tonne Road, Elk Grove Village, IL 60007.  Tel: (800) 323-1960. 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Architectural Building Components, P.O. Box 52488, Houston, TX 77086.           Tel: (800) 

423-1105. 
2. CENTRIA Roof Systems, 1005 Beaver Grade Road, Moon Township, PA 15108.  Tel: 

(800) 759-7474. 
3. Copper Sales, Inc., 1001 Lund Blvd., Anoka, MN 55303, Tel: (800) 426-7737. 
 
C. Substitutions shall fully comply with specified requirements and Section 01630-Product 

Options and Substitution Procedures. 
 
2.02 SHEET MATERIALS   
 

A. Materials:  Sheet Steel shall be PAC-CLAD 24 gage G-90 Galvanized ASTM A 653, or (24 gage 
prefinished Galvalume ASTM 792 Grade 50B with an AZ-50 coating). 

 
B. Finish:  Finish shall be full strength (70% PVDF) Kynar 500 Fluorocarbon coating applied by the 

manufacturer on a continuous coil coating line. Top side dry film thickness of 0.70 to 0.90 mil over 
0.25 to 0.35 mil prime coat, to provide a total dry film thickness of 0.95 to 1.25 mil.  Bottom side 
shall be coated with primer with a dry film thickness of 0.25 mil. Finish shall conform to all tests for 
adhesion, flexibility, and longevity as specified by the finish supplier. 

 
C. Color:  Shall be selected by the MDOT Architect from manufacturer’s full line of standard colors.  

 
D. Film: Strippable film shall be applied to the top side of the painted coil to protect the finish during 

fabrication, shipping and field handling.  This strippable film shall be removed before installation. 
 

2.03 ACCESSORY MATERIALS 
 

A. Concealed fastening clips:  G-90 Galvanized steel, spaced 18-inches on center. 
 
B. Fasteners:  1-inch # 10 pancake head wood screw with a # 2 Phillips head size.  Minimum 2 

fasteners per clip. 
C. Sealant:  Extruded vinyl weatherseal 

 
D. Roofing Felt: 30-pound asphalt saturated un-perforated organic felt, complying with ASTM D226, 

Type 1. 
 

E. Leak Barriers:  Peel and Stick Membrane shall be installed at valley, ridge, hip and eave areas. 
Membrane shall be equal to Certainteed Wintergard, Grace Ice and Watershield, Henry Perma-
Seal PE, Owen-Corning Deck-Dri, or Tamko Moisture Guard. 

 
 
2.04 FABRICATION 
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A. Panels, 40 feet and less, shall be in one continuous length. 
  

B. Panels fabricated by a portable roll former will not be approved. 
 

C. All exposed adjacent flashing and accessories shall be of the same material and finish as the roof 
panels.  All flashing, hem exposed edges on underside 1/2 inch.  Fabricate in accordance with 
standard SMACNA procedures and details. 

 
2.05 PREFORMED METAL ROOFING SYSTEM:  Equal to Petersen Aluminum Corp. Snap-Clad with 

applied batten panel system. 
 

A. System shall include, but is not limited to the following components: 
 

1. Standing Seam Metal Roof Panels with Striations. 
2. Preformed Metal Valley Flashing. 
3. Preformed Metal Hip Flashing. 
4. Preformed Metal Vented Ridge Cap. 
5. Concealed fastening clips and fasteners. 
6. Preformed Metal Gutters. 
7. Preformed Metal Downspouts. 
8. Solid and Vented Metal Soffit Panels. 
9. Metal Fascia and Cladding. 
10. Miscellaneous Metal Trim Necessary for a Complete System Installation. 

 
B. Snap-Clad with applied batten roof panels with striations shall have 16 inches on center seam 

spacing, roll-formed in continuous lengths from eave to ridge, with a minimum standing seam 
height of 1-3/4 inches. 

 
C. PAC-750 soffit panels (Solid and fully vented as shown on Drawings) shall be 12-inches on center 

“V” grooved panels in .032 inch thick aluminum with Kynar 500 finish. Color to be approved by the 
MDOT Architect from manufacturers full range of standard colors.   

 
D. Certification shall be submitted, based on independent testing laboratory, indicating no 

measurable water penetration or air leakage through the system when tested in accordance with 
ASTM E-1646 and ASTM E-1680. 

 
   
 PART 3 EXECUTION 
 
 3.01 EXAMINATION 
 

A. Examine wood trusses to ensure proper attachment to framing. 
 
B. Inspect roof structure to verify deck is clean and smooth, free of depressions, waves or 

projections, properly sloped to valleys or eaves.   
 
C. Verify roof openings, curbs, pipes, sleeves, ducts or vents through roof are solidly set, cant strips 

and reglets in place, and nailing strips located. 
 
D. Installer shall examine substrate and conditions under which Work is to be performed and must 

notify Contractor in writing of unsatisfactory conditions.  Do not proceed with installation until 
unsatisfactory conditions have been corrected in manner acceptable to Installer.  

 
3.02 INSTALLATION OF UNDERLAYMENTS: Install using methods recommended by manufacturer in 

accordance with local building code. 
 

A. Eaves:  Install Peel and Stick Membrane up the slope from eave edge a full 36 inches or 24 
inches minimum beyond the interior “warm wall”; lap ends 6 inches and bond.  

  
B. Valleys:  Install Peel and Stick Membrane a minimum of 36 inches wide centered on valley; lap 

ends 6 inches minimum and seal. 
 

C. Ridge / Hip: Install Peel and Stick Membrane a minimum of 36 inches wide centered on ridge / 
hip; lap ends 6 inches minimum and seal.   
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D. Roofing Felt: Install one layer of 30-lb. roofing felt lapped, staggered, and applied horizontally from 
eave to ridge over 3/4-inch thick plywood sheathing. Run sheets horizontally lapped so water 
sheds; nail in place.  Lap horizontal edges 2 inches minimum and 2 inches minimum over Peel 
and Stick Membrane.  Lap ends 4 inches minimum; stagger end laps of each layer 36 inches 
minimum.  Lap underlayment over valley protection 6 inches minimum.  Repair or replace any torn 
felt to maintain a continuous membrane ahead of installation of metal roofing. 

 
E. Vent Pipes:  At vent pipes, install a 24 inch minimum square piece of Peel and Stick Membrane 

lapping over roof deck underlayment; seal tightly to pipe. 
 

F. Vertical Walls:  At vertical walls, install leak barrier membrane extending 6 inches minimum up the 
wall and 12 inches minimum on to the roof surface lapping over roof deck underlayment. 

 
G. Metal Drip Edge:  At rake edges, install metal drip edge flashing over Peel and Stick Membrane 

and roof deck underlayment; set tight to rake boards; lap joints 2 inches minimum and seal with 
plastic cement; secure with nails. 

 
3.03 INSTALLATION OF PANELS 
 

A. Comply with Drawings, manufacturer’s instructions, and conform to standards set forth in the 
Architectural Sheet Metal Manual published by SMACNA, in order to achieve a watertight 
installation. 

 
B. Install panels in such a manner that horizontal lines are true and level and vertical lines are plumb. 

 
C. Install starter and edge trim before installing roof panels. 

 
D. Remove protective strippable film prior to installation of roof panels. 

 
E. Attach panels using manufacturer's standard clips and fasteners, spaced in accordance with 

approved shop drawings. 
 

F. Install sealants for preformed roofing panels as specified on shop drawings.  
 

G. Do not allow panels or trim to come into contact with dissimilar materials. 
 

H. Do not allow traffic on completed roof.  If required, provide cushioned walk boards. 
 
 

I. Protect installed roof panels and trim from damage caused by adjacent construction until 
completion of installation. 

J. Thoroughly clean and touch-up any areas scarred during installation with a touch-up paint 
approved by panel manufacturer.  Only minor scratches and fastener heads shall be touched-up; 
any other damaged material shall be replaced. 

 
K. Gutter supports spaced at maximum 48 inches on center, constructed of same material as 

gutters. 
 

L. Downspout straps shall be spaced 72 inches on center maximum (minimum of 3 per downspout) 
and be the same material as the downspout.  

 
3.04 CLEANING 
 

A. Clean any grease, finger marks, or stains from the panels per manufacturer's recommendations.   
 

B. Remove all scrap and construction debris from the site. 
 

 
***END OF SECTION*** 
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SECTION  07840   FIRESTOPPING 
 
PART 1 GENERAL    
 
1.01 SECTION INCLUDES:  Firestopping as indicated on the drawings, specified herein, and/or 

required for completion of the work. Firestopping shall be required at all rated fire and smoke "fire 
barrier" walls and at floors.  

 
1.02 SUBMITTALS:  Submit manufacturer’s product data, specifications and installation procedures for 

each type of firestopping and accessory required. Submit detailed location where each will be 
used.  Submit UL data for assemblies where shown on the Drawings. 

 
1.03 QUALITY ASSURANCE: Penetrations and miscellaneous openings in rated fire and smoke "fire 

barrier" walls shall be protected in accordance with NFPA 101, Life Safety Code, Chapter 6, 
Features of Fire Protection. All openings for air-handling ductwork or air movement, pipes, 
conduits, bus ducts, cables, wires, air ducts, pneumatic tubes and ducts and similar building 
service equipment that pass through or penetrate in any way a rated fire or smoke "fire barrier" 
wall or floor shall be protected. All firestopping materials used shall conform to ASTM E814, 
ASTM E119, and UL 1479 and tested in accordance with NFPA 90A and NFPA 251 as part of a 
rated assembly. 

 
A. FIRE AND SMOKE PARTITIONS AND RELATED ASSEMBLIES: Based on Underwriters 

Laboratories (UL) systems and tests and are designed in accordance with UL fire resistance 
ratings. Contractor shall comply with the applicable UL requirements for fire and smoke partitions 
and assemblies shown on the drawings. 

 
B. Materials not conforming to these firestopping specifications shall not be used. Materials that are 

not UL rated and approved shall not be allowed.  Materials containing asbestos are not acceptable 
and shall not be used in this project. 

 
1.04 DELIVERY, STORAGE, AND HANDLING:  Deliver packaged materials in manufacturer's original 

unopened containers and store in weathertight enclosure.  Handle and store all materials so as to 
prevent inclusion of foreign materials, breakage or damage by water. 

 
1.05 WORKMANSHIP:  Materials and workmanship not conforming to provisions of the specifications 

and manufacturer's printed instructions shall be rejected at any time during the course of the 
work.  Rejected materials shall be removed from the site at the time of rejection.  Rejected 
workmanship shall be corrected immediately after rejection. 

 
PART 2 PRODUCTS    
 
2.01 ACCEPTABLE  MANUFACTURERS 
 

A. Equivalent products by the following manufacturers are acceptable: 
 

1. Hilti, Inc., P.O. Box 21148, Tulsa, OK 74121, Tel. (800) 879-8000. 
2. International Protective Coatings Corp, 1330 Industry Road, Hatfield, PA 19440,          Tel. 

(800) 334-8796. 
3. 3M Fire Protection Products, P.O. Box 33225, Saint Paul, MN 55144,                           Tel. 

(800) 328-1687. 
4. United States Gypsum Company, 125 S. Franklin Street, Chicago, IL 60606,                 

Tel. (880) 874-4968. 
B. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 

and Substitution Procedures. 
 
2.02 SEALANT:  Equal to Hilti, Inc. FS-One. 
 
2.03 CAULKING AND PUTTY:  Equal to 3M Brand Fire Barrier CP- 25 Caulk and Putty 303.  
 
2.04 PENETRATION SEALANTS:   Equal to 3M Fire Barrier Penetration Sealing Systems 7902 and 

7904 series as required.  
 
2.05 INSULATION:   Equal to United States Gypsum Company “Therafiber” Safing Insulation, 4 pcf 

density, unfaced. 
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2.06 INTUMESCENT FIRESTOPPING:  Equal to Hilti, Inc. FS-One, CP 642 and FS 657 Fire Block as 
required. 

 
2.07 ACCESSORIES:  Provide backing / filling materials, retainers, collars, clamps, sleeves, primers 

and other necessary items of types and duration required by regulatory requirements and / or as 
recommended by product manufacturer for the specific substrates, surfaces and applications. 

 
2.08 FINISHES 
 

A. Concealed locations:  Manufacturer’s Standards. 
 

B. Exposed to View Locations:  “Custom” Colors as selected by Project Architect unless 
Manufacturer’s Standards closely matches finish of penetrated surfaces.  

 
PART 3 EXECUTION    
 
3.01 INSTALLATION:  Installation of firestopping materials for small openings, cracks, crevices, and 

penetrations shall be in accordance with manufacturer's printed instructions. 
     

A. Verify application required and location for each type of firestopping to be used and conform to 
manufacturer's exact instructions for specific applications. 

 
B. After installation of all Work, including but not limited to ductwork, fire and smoke dampers, 

communication cabling, electrical conduit, etc., properly seal all openings, cracks, crevices and 
penetrations throughout the entire project, to maintain fire ratings shown. 

 
C. Install fireproof sealant at all penetrations through rated walls and floors and at top and bottom on 

each side of rated walls. 
 

D. Install approved metal sleeves with fireproof sealant at all communication and control wiring 
passing through rated walls throughout the entire project. 

 
E. Install firestopping at fire and smoke walls and floors where construction passes through those 

areas. 
 

 
***END OF SECTION*** 
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SECTION 07920   JOINT SEALANTS 
     
PART 1 GENERAL    
 
1.01 SECTION INCLUDES 
 

A. Preparation of substrate surfaces to receive materials. 
 

B. Sealant and joint backing (backer rod) materials and installation in the following general locations 
(even though not shown on the Drawings): 

 
1. Exterior and interior wall joints, including control / expansion joints and abutting like or 

similar materials (in walls, ceilings, and roof construction) that have spaces between in 
excess of 3/16 inch (except where less restrictive tolerances are indicated or where the 
condition is specifically the responsibility of others). 

 
2. Abutting dissimilar materials, exterior and interior. 

 
3. Exterior and interior wall openings (including at perimeter doors, exterior thresholds, 

windows, louvers, and penetrations required by piping, ducts, and other service and 
equipment, except for sealants provided by Section 07840-Firestopping). 

 
4. Joints in pavement and walks. 

 
5. Other locations, not included above but, specifically required by manufacturers of installed 

materials / products (except that sealing materials for glazing are under provision of other 
Section.). 

 
C. Accessories:  Including, but not limited to, primer, cleaner, backer rod, bond breaker, and masking 

tape. 
 
1.02 RELATED SECTIONS:  Section 01330 – Submittal Procedures and Section 09050 – Color 

Design. 
 
1.03 DEFINITIONS:  Wherever the words "caulk" or "seal" occur, they shall be interpreted to mean 

"effectively seal the indicated joint with a material to render it air and watertight." "Caulk" shall 
indicate the use of the interior materials specified hereinafter and "Seal" shall indicate the use of 
the exterior materials. 

 
1.04 WORK OF OTHER SECTIONS:  Caulking and sealing may be performed as Work of other 

Sections when specified.  However, all Work shall conform to the requirements of this Section. 
 
1.05 SUBMITTALS:  Submit manufacturer's product data and installation instructions for each type of 

sealant required.  Product data shall include chemical characteristics, limitations, and color 
availability. 

 
1.06 QUALITY ASSURANCE 
 

A. Applicator:  Company specializing in the work of this Section with minimum 3 years documented 
satisfactory experience. 

 
B. Manufacturer’s Certificate:  Provide manufacturer’s letter of certification that products meet or 

exceed specified requirements and are appropriate for uses indicated. 
C. Installation:  Conform to Sealant and Waterproofers Institute requirements. 

 
1.07 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver caulking and sealant material to the site in original unopened packages with 
manufacturer’s labels, instructions and product identification and lot numbers intact and legible.  

 
B. Store materials under cover, protected from inclement weather and adverse temperature 

extremes, in original containers or unopened packages, in accordance with manufacturer’s 
instructions. 
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PART 2 PRODUCTS  
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Drawings and Specifications are based on products manufactured by Pecora Corporation, 165 
Wambold Road, Harleysville, PA 19438.  Tel: (800) 523-6688. 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Dow Corning Corporation, P.O. Box 994, Midland, MI 48686. Tel: (800) 322-8723 
2. GE Silicones, Hudson River Rd. Building 25-73, Waterford, NY 12188.             Tel: (518) 

233-2639. 
3. Sonneborn Building Products, 889 Valley Park Drive, Shakopee, MN 55379.   Tel: (800) 

433-9517. 
4. Tremco, Inc., 3735 Green Road, Beachwood, OH 44122.  Tel: (800) 562-2728. 
 

C. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures. 

 
2.02 SEALANT TYPES AND USE SCHEDULE 
 

A. Type 1:  Use for interior locations, sealing around windows, doors, louvers, drywall and other 
locations to be painted and where joints are less than 1/8 inch with none to slight movement 
anticipated:  Pecora AC-20 + Silicone (Acrylic Latex Caulking Compound). 

  
B. Type 2:  Use for sealing nonporous interior surfaces where conditions of high humidity and 

temperature extremes exist, including at and in conjunction with toilet fixtures, counters, vanities, 
thresholds and joints in tile finishes:  Pecora 898 (Silicone Sanitary Sealant). 

 
C. Type 3:  Use for horizontal floor and pavement joints:  Pecora Urexpan NR-200 (two-part, self-

leveling, traffic-bearing, polyurethane sealant). 
 

D. Type 4:  Use for exterior sealing at door, louver, and window frames at masonry, and other 
materials:  Pecora 864 (one-part Architectural Silicone Sealant).  Color(s) to be selected by the 
MDOT Architect from manufacturer’s full range of standard Architectural colors plus 32 special 
Color-Flex Designer colors.  

 
2.03 ACCESSORIES 
 

A. Primer:  Non-staining type, recommended by sealant manufacturer to suit application. 
 
B. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant manufacturer; 

compatible with joint forming materials. 
 

C. Backer Rod:  Open cell polyurethane foam or closed cell polyethylene foam, compatible with 
sealant, sized and shaped to provide proper compression upon insertion in accordance with 
manufacturer’s recommendations.  

 
D. Bond Breaker:  Pressure sensitive adhesive polyethylene, TEFLON, or polyurethane foam tape. 

 
E. Masking Tape:  Pressure sensitive adhesive paper tape.  

 
PART 3 EXECUTION  
 
3.01 EXAMINATION: Installer must examine areas and conditions under which this Work is to be 

installed and notify the Contractor in writing of conditions detrimental to the proper and timely 
completion of the Work.  Do not proceed with the Work until unsatisfactory conditions have been 
corrected in a manner acceptable to the installer. 

 
 
 
 
 
3.02 PREPARATION 
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A. Cleaning:  Clean joint surfaces, using joint cleaner as necessary, to remove dust, dirt, oil, grease, 
rust, lacquers, laitance, release agents, moisture, frost or other matter that might adversely affect 
adhesion of sealant.  Rake joints out to a depth equal to one-half the width. 

 
B. Masking:  Mask areas adjacent to joints. 

 
C. Priming:  If required, prime substrate surfaces following manufacturer’s instructions. 

 
D. Mixing:  When required, mix components of sealant materials in accordance with manufacturer’s 

instructions to achieve required characteristics of sealant. 
 
3.03 APPLICATIONS 
 

A. Mixing, application, surface condition, weather condition shall be as recommended by the 
manufacturer. Do not use material that has exceeded the recommended pot life. 

 
B. Install backing material in joints using blunt instrument to avoid puncturing.  Do not twist the 

backing rod while installing.  Install backing rod so that joint depth is 50 percent of joint width, but 
a minimum of 1/8-inch deep and a maximum of 3/8-inch deep. 

 
C. Apply sealant in joints using a pressure gun with nozzle cut to fit joint width.  Ensure sealant is 

deposited in a uniform, continuous bead without gaps or air pockets. 
 

D. Tool joints to the required configuration within 10 minutes of sealant application.  Remove 
masking materials immediately after tooling. 

 
3.04 CLEANING AND REPAIRING 

    
A. Do not allow sealant or compounds to overflow or spill onto adjoining surfaces, or to migrate into 

voids of adjoining surfaces.  Clean adjoining surfaces by whatever means necessary to eliminate 
evidence of spillage.  

 
B. When using flammable solvents, avoid heat, sparks and open flames.  Provide necessary 

ventilation.  Follow all precautions and safe handling recommendations from the solvent 
manufacturer and pertinent local, state and federal regulations. 

 
C. Leave finished work in a neat, clean condition with no evidence of spillovers onto adjacent 

surfaces. 
 

D. Repair or replace defaced or disfigured finishes.  
 

3.05 CURE AND PROTECTION:  Cure sealant and caulking compounds in compliance with 
manufacturer's instructions and recommendations, to obtain high early bond strength, internal 
cohesive strength and surface durability.  Advise Contractor of procedures required for cure and 
protection of joint sealers during construction period, so that they will be without deterioration or 
damage (other than normal wear and weathering) at Time of Completion.   

 
 
 

***END OF SECTION*** 
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 SECTION 08100   METAL DOORS AND FRAMES 
 

 
PART 1 GENERAL    
 
1.01 SECTION INCLUDES 
 

A. Hollow metal Work, including but not limited to, the following: 
 

1. Interior and exterior hollow metal doors and frames; rated and non-rated. 
2. Trimmed openings. 
3. Preparation of metal doors and bucks to receive finish hardware, including 

reinforcements,  drilling and tapping necessary. 
4. Preparation of hollow metal door to receive glazing (where required). 
5. Factory prime painting of Work in this Section. 

 
1.02 RELATED SECTIONS  
 

A. Section 06100- Rough Carpentry. 
 
B. Section 08210- Wood Doors. 

 
C. Section 08710- Door Hardware. 

 
D. Section 08800-Glazing. 

 
E. Section 09050-Color Design. 

 
F. Section 09900- Paints and Coatings. 

 
1.03 QUALITY ASSURANCE:  In addition to complying with all pertinent codes and regulations, 

manufacture labeled doors in accordance with specifications and procedures of Underwriters' 
Laboratories, Inc.  In guarantee and shop drawings, comply with nomenclature established in 
American National Standards Institute publication A123.1, latest edition, "Nomenclature for Steel 
Doors and Steel Door Frames". 

 
A. Work is subject to applicable portions of the following standards: 

 
1. ANSI A115 "Door and Frame Preparation for Door Locks and Flush Bolts", American 

National Standards Institute. 
2. ANSI A123.1 "Nomenclature for Steel Doors and Steel Door Frames", American National 

Standards Institute. 
3. NFPA 80 "Fire Doors and Windows", National Fire Protection Association. 
4. NFPA 101 "Life Safety Code", National Fire Protection Association. 

 
B. Hollow metal doors and frames shall comply with the specifications for Custom Hollow Metal 

Doors and Frames, National Assoc. of Architectural Metal Manufacturers (NAAMM) Standard 
CHM 1-74, and the Steel Door Institute, SDI 100-80. 

 
1.04 SUBMITTALS 
 

A. Product Data:  Submit schedule and manufacturer’s technical product data / literature.  
 

B. Shop Drawings: Shop drawings shall indicate door and frame elevations, frame configuration, 
anchor types and spacing, reinforcement, location of cut-outs for hardware and glazing.  

 
C. Samples (not required for named products):   

 
1. Submit hollow metal frame, corner section of typical frame, of sufficient size to show 

corner joint, hinge reinforcement, dust cover boxes, anchors, and floor anchors. 
2. Submit hollow metal door section of typical door, of sufficient size to show edge, top and 

bottom construction, insulation, hinge reinforcement, face stiffening, corner of vision 
opening construction, and glazing beads. 
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1.05 PRODUCT IDENTIFICATION:  Deliver doors and frames and other work of this section properly 
tagged and identified. 

 
1.06 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store and handle all metal doors and frames in a manner to prevent damage and 
deterioration. 

 
B. Provide packaging, separators, banding, spreaders, and individual wrappings as required to 

completely protect all metal doors and frames during transportation and storage. 
 
C. Store doors upright, in a protected dry area, at least 4 inches off the ground and with at least 1/4 

inch air space between individual pieces, protect all pre-finished and hardware surfaces.  
 

PART 2 PRODUCTS   
 
2.01 ACCEPTABLE MANUFACTURERS  
 

A. Drawings and specifications are based on products manufactured by Steelcraft Manufacturing 
Company, 9017 Blue Ash Road, Cincinnati, OH 45242                            Tel. (513) 745-6400.  
Local Supplier is Glen Lewis with Thrasher Architectural Products Tel. (601) 981-9611 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Amweld Building Products, Inc., P.O. Box 267, Garrettsville, OH 44231.                    Tel. 

(330) 527-4385. 
2. Ceco Door Products, 750 Old Hickory Blvd. Building 1, Suite 150, Brentwood, TN 37027.  

Tel. (615) 661-5030.   
3. Republic Builders Products, 155 Republic Drive, McKenzie, TN 38201.                      Tel. 

(901) 352-3383. 
 

C. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures. 

 
2.02 FABRICATION:  Fabricate hollow metal units rigid, neat in appearance and free from defects, 

warp or buckle. Accurately form metal to required sizes and profiles.  Weld exposed joints 
continuously, grind, dress, and make smooth, flush and invisible.  Metallic filler to conceal 
manufacturing defects is not acceptable.  Unless otherwise indicated, provide countersunk flat 
Philips or Jackson heads for exposed screws and bolts. 

 
A. Prepare hollow metal units to receive finish hardware, including cutouts, reinforcing, drilling and 

tapping per final Finish Hardware Schedule and templates provided by hardware supplier.  
Comply with applicable requirements of ANSI A115 "Specifications for Door and Frame 
Preparation for Hardware". 

 
B. Locate finish hardware in accordance with approved shop drawings.  

 
2.03 FRAMES:  Frames for exterior openings shall be made of commercial grade 14 gage minimum 

cold rolled steel conforming to ASTM A366-68 with a zinc coating conforming to ASTM A653, with 
a coating designation of A60 or G60 and a minimum coating thickness of 0.60 oz. per sq. ft. 
minimum.  Frames for interior openings shall be commercial grade cold rolled steel conforming to 
ASTM A366-68 or commercial grade hot rolled and pickled steel conforming to ASTM A569-66T.  
Metal thickness shall be 16 gage for frames in openings 4 feet or less in width; 14 gage for frames 
in openings over 4 feet in width. 

 
A. Design and Construction:  Frames shall be custom made welded units with integral trim, of the 

sizes and shapes shown on approved shop drawings.  Knocked-down frames will not be 
accepted. Finished work shall be strong, rigid, and neat in appearance, square, true and free of 
defects, warp or buckle. Molded members shall be clean cut, straight and of uniform profile 
throughout their lengths.  Jamb depths, trim, profile and backbends shall be as shown on 
Drawings.  Corner joints shall have contact edges closed tight, with trim faces mitered and 
continuously welded, and stops mitered.  The use of gussets will not be permitted. 

 
1. Stops shall be 5/8 inch deep.  Cut-off (sanitary or hospital type) stops, where scheduled, 

shall be capped at 45 degrees at heights shown on drawings, and all jamb joints below 
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cut-off stops shall be ground and filed smooth, making them imperceptible.  Do not cut 
off stops on frames for soundproof, lightproof on lead-lined doors. 

2. When shipping limitations so dictate, frames for large openings shall be designed and 
fabricated for field splicing by others. 

3. Frames for multiple or special openings shall have mullion and / or rail members which 
are closed tubular shapes having no visible seams or joints.  All joints between faces of 
abutting members shall be securely welded and finished smooth. 

4. Hardware reinforcements:  Frames shall be mortised, reinforced, drilled and tapped at 
the factory for fully templated mortised hardware only, in accordance with approved 
hardware schedule and templates provided by the hardware supplier.  Where surface-
mounted hardware is to be applied, frames shall have reinforcing plates. Frames shall be 
reinforced for closers. Minimum thickness of hardware reinforcing plates shall be as 
follows: 

 
a. Hinge and pivot reinforcements - 7 gage, 1 1/4 inches by 10 inches minimum. 
b. Strike reinforcements - 12 gage. 
c. Flush bolt reinforcements - 12 gage. 
d. Closer reinforcements  - 12 gage. 
e. Reinforcements for surface-mounted hardware - 12 gage. 

 
5. Floor anchors:  Floor anchors shall be securely welded inside jambs for floor anchorage. 

Where required, provide adjustable floor anchors, providing not less than 2 inches height 
adjustment. Floor anchors shall be 14-gage minimum. 

 
B. Finish:  After fabrication, tool marks and surface imperfections shall be removed, and exposed 

faces of welded joints shall be dressed smooth.  Frames shall be chemically treated to insure 
maximum paint adhesion and coated on accessible surfaces with rust-inhibitive primer complying 
with FS-TT-P-57 (Type II) or FS-TT-P-659 with 2.0 mils minimum thickness. Fully cure before 
shipment. 

 
2.04 HOLLOW METAL DOORS:  Doors shall be made of commercially quality, level, cold rolled steel 

conforming to ASTM A366-68 and free of scale, pitting or other surface defects.  Face sheets for 
interior doors shall be18 gage minimum.  Face sheets for exterior doors shall be 16-gage 
minimum with zinc coating conforming to ASTM A653, with a coating designation of A60 or G60 
and a minimum coating thickness of 0.60 oz. per sq. ft. minimum 

 
A. Design and Construction:  Doors shall be custom made, of the types and sizes shown on the 

approved shop drawings, and shall be fully welded seamless construction with no visible seams or 
joints on their faces or vertical edges.  Door thickness shall be 13/4 inches unless otherwise 
noted.  Doors shall be strong, rigid and neat in appearance, free from warp or buckle.  Corner 
bends shall be true, straight and of minimum radius for the gage of metal used. 

 
B. Stiffen face sheets with continuous vertical formed steel sections spanning the full thickness of 

the interior space between door faces.  These stiffeners shall be 22 gage minimum, spaced 6 
inches apart and securely attached to face sheets by spot welds 5 inches on center.  Spaces 
between stiffeners shall be sound-deadened insulated full height of door with an inorganic non-
combustible batt-type material. 

 
C. Join door faces at their vertical edges by a continuous weld extending full height of door. Welds 

shall be ground, filled and dressed smooth to make them invisible and provide a smooth flush 
surface. 

 
D. Top and bottom edges of doors shall be closed with a continuous recessed 16 gage minimum 

steel channel, extending the full width of the door and spot welded to both faces.  Exterior doors 
shall have additional flush closing channel at top edges and, where required for attachment of 
weather-stripping, a flush closure at bottom edges. Provide openings in bottom closure of exterior 
doors to permit escape of entrapped moisture. 

 
E. Edge profiles shall be provided on both vertical edges of doors as follows: 

 
1. Single-acting swing doors - beveled 1/8 inch in 2 inches. 
2. Double-acting swing doors - rounded on 2-1/8 inch radius. 

 
F. Hardware reinforcements:  Doors shall be mortised, reinforced, drilled and tapped at the factory 

for fully templated hardware only, in accord with the approved hardware schedule and templates 
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provided by the hardware supplier.  Where surface-mounted hardware (or hardware, the 
interrelation of which is to be adjusted upon installation - such as top and bottom pivots, floor 
closures, etc.) is to be applied, doors shall have reinforcing plates.  Minimum gages for hardware 
reinforcing plates shall be as follows: 

 
1. Hinge and pivot reinforcement - 7 gage. 
2. Reinforcement for lock face, flush bolts, concealed holders, concealed or surface-

mounted closers - 12 gage. 
3. Reinforcements for all other surface mounted hardware - 16 gage. 

 
G. Glass moldings and stops: 

 
1. Where specified or scheduled, doors shall be provided with hollow metal moldings to 

secure glazing by others per glass opening sizes shown on Drawings.  Fixed moldings 
shall be securely welded to door on security side. 

2. Loose stops shall be 20-gage steel, with mitered corner joints, secured to the framed 
opening by cadmium or zinc-coated countersunk screws spaced 8 inches on center.   
Snap-On attachments will not be permitted.  Stops shall be flush with face of door. 

 
H. Louvers shall be 16-gage sheet steel, stationary type, closely spaced inverted "V" blade design, 

flush with face sheets of door, integral with and welded to door.  50 percent free area, unless 
indicated otherwise on Drawings. Doors with fire-resistive rating, make louvers automatically self-
closing with concealed fusible link, lead weight, lever mechanism and other work parts in metal 
housing. 

 
I. Finish:  After fabrication, tool marks and surface imperfections shall be dressed, filled and sanded 

as required to make all faces and vertical edges smooth, level and free of all irregularities.  Doors 
shall be chemically treated to ensure maximum paint adhesion and shall be coated, on all 
exposed surfaces, with manufacturer's standard rust-inhibitive primer. Fully cure before shipment. 

 
J. Flatness:  Doors shall maintain a flatness tolerance of 1/16 inch maximum in any direction, 

including a diagonal direction. 
 
2.05 HOLLOW METAL PANELS:  Hollow metal panels shall be made of the same materials and 

constructed and finished in the same way as specified for hollow metal doors. 
 

2.06 LABELED DOORS & FRAMES 
 

A. Labeled doors and frames shall be provided for those openings requiring fire protection ratings, 
and as scheduled on Drawings.  Such doors and frames shall be Underwriters' Laboratories, Inc. 
labeled or other nationally recognized agency having a factory inspection service. 

 
B. When door or frame specified to be fire-rated cannot qualify for appropriate labeling because of its 

design, size, hardware or any other reason, the Project Architect shall be advised before 
fabricating work on that item is started. 

 
2.07 HARDWARE LOCATIONS 

 
A. Hinges: 

 
1. Top – 5 inches from head of frame to top of hinge. 
2. Bottom – 10 inches plus 1 inch from finished floor to bottom of hinge. 
3. Intermediate, centered between top and bottom hinges. 
4. on Dutch doors: 

 
a. 5 inches from head of frame to top of hinge. 
b. 10 inches from finished floor to bottom of bottom hinge. 
c. 5 inches from split line to top and bottom respectively of lower and upper 

intermediate hinges. 
 

5. All lead-lined doors or doors over 7’-0” tall shall receive two pair of hinges per leaf or 
continuous hinges. 

 
B. Unit and integral type locks and latches – 3’- 2” to centerline of knob. 
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C. Deadlocks – 5’- 0” to centerline of cross bar. 
 

D. Panic hardware – 3’-1” to centerline of cross bar. 
 

E. Door pulls – 3’-6” to center of grip. 
 

F. Push-pull bars – 3’-1” to centerline of bar. 
 

G. Arm pulls – 3’-11” to centerline. 
 

H. Push plates – 4’- 0” to centerline of plate. 
 

I. Roller latches – 3’-9” to centerline. 
 

J. All of the above dimensions from paragraph 2.07(B) through 2.07(J) are from finished floor. 
 

2.08 CLEARANCES 
 
A. Edge clearances: 

 
1. Between doors and frame, at head and jambs  - 1/8 inch. 
2. At door sills:  where no threshold is used - 1/4 inch maximum above finished floor; where 

threshold is used - 3/4 inch maximum above finished floor. 
3. Between meeting edges of pairs of doors - 1/8 inch. 

 
B. Finished floor is defined as top surface of floor, except when resilient tile or carpet is used, when it 

is top of concrete slab.  Where carpet is more than 1/2 inch thick, allow 1/4 inch clearance. 
 
2.09 PREPARATION FOR FINISH HARDWARE 
 

A. Hardware supplier shall furnish hollow metal manufacturer approved hardware schedule, 
hardware templates, and samples of physical hardware where necessary to ensure correct fitting 
and installation.  Include preparation for mortise and concealed hardware. 

 
B. Provide reinforcements for both concealed and surface applied hardware.  Drill and tap mortise 

reinforcements at factory, using templates.  Install reinforcements with concealed connections 
designed to develop full strength of reinforcements. 

 
2.10 REJECTION:  Hollow metal frames or doors which are defective, have hardware cutouts of 

improper size or location, or which prevent proper installation of doors, hardware or work of other 
trades, shall be removed.  Replace rejected materials.  

 
PART 3 EXECUTION 
 
3.01 INSPECTION:  Examine areas and conditions where hollow metal Work is to be installed and 

notify Project Architect of conditions detrimental to proper and timely completion of the Work.  Do 
not proceed with the Work until unsatisfactory conditions have been corrected.  

 
3.02 INSTALLATION 
 

A. Install hollow metal units and accessories in accordance with approved Shop Drawings, 
manufacturer's data, and Specifications. 

 
B. Provide masonry anchorage devices where required for securing hollow metal frames to in-place 

concrete or masonry construction.  Set anchorage devices opposite each anchor location, in 
accordance with details on final shop drawings and anchorage device manufacturer's instructions.  
Leave drilled holes rough, not reamed, and free from dust and debris. 

 
C. Placing frames:  Set frames accurately in position, plumbed, aligned, and braced securely until 

permanent anchors are set.  After wall construction is complete, remove temporary braces and 
spreaders, leaving surfaces smooth and undamaged. 

 
1. At wood stud partitions, attach wall anchors to studs with tapping screws.  Place frames at 

fire-rated openings in accordance with NFPA Standard No. 80. 
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2. Make field splices in frames as detailed on final Shop Drawings, welded and finished to 
match factory work. 

3. Remove spreader bars only after frames or bucks have been properly set and secured. 
4. Door installation:  Fit hollow metal doors accurately in their respective frames, with the 

following clearances: 
 

a. Jambs and head: 3/32 inch. 
b. Meeting edges, pairs of doors: 1/8 inch. 
c. Bottom:  1/4 inch, where no threshold or carpet. 
d. Bottom:  at threshold or carpet: 1/8 inch. 
e. Place fire-rated doors with clearances as specified in NFPA Standard No. 80. 

 
***END OF SECTION*** 
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SECTION 08230: - FRP FLUSH DOORS  
     
PART 1 GENERAL       
 
1.01 SECTION INCLUDES 
 

A. The extent and location of each type of FRP flush door is shown on the Drawings and Schedules. 
 

B. The following types of doors and frames are required: 
 

1. FRP Flush Doors 
 
1.02 RELATED SECTIONS 
 

A. Section 07920 – Joint Sealants 
 

B. Section 08710 – Metal Doors and Frames 
 

C.  Section 08710 – Door Hardware 
 

D. Section 08800 – Glazing 
 

E. Section 09050 – Color Design 
 
1.03 SYSTEM PERFORMANCE 
 

A. Provide door assemblies that have been designed and fabricated to comply with requirements for 
system performance characteristics listed below, as demonstrated by testing manufacturer’s 
corresponding standard system according to test methods designated. 

 
B. Thermal Transmission (exterior doors):  “U” value of not more than 0.09 (BTU/Hr. x SF x degrees 

F) in accordance with AAMA 1503.01. 
 

C. Flame Spread/Smoke Developed: Provide FRP doors and panels with the following ratings in 
accordance with ASTM E 84-79a: 

  Flame Spread: 170 (Class C) maximum. 
  Smoke Developed: 390 (Class C) maximum. 
 

D. Class “A” for flame spread and smoke developed rating on interior faces of exterior panels and 
both faces of interior panel as shown.  Flame spread 15 maximum, smoke developed 310 
maximum in accordance with ASTM E-84. 

 
E. Additional Criteria: Provide FRP doors and panels with the following performance: 

 
1. ASTM D 256 - nominal value OF 20.0 

 2. ASTM D 570 - nominal value of 0.20 to 0.40 percent 
 3. ASTM D 2583 - nominal value of 50 
 

F. Abrasion Resistance: Face sheet to have no greater than 0 .029 average weight loss percentage 
after Taber Abrasion Test - 25 cycles at 500 gram weight with F-18 wheel. 

 
G. Stain Resistance: Face sheet to be unaffected after 24 hours exposure to SVS-1 white spray 

enamel.  Shall retain DE or 0.57 or less with MacBeth Colorimeter.  Dark Brown (Bronze) FRP to 
be used as a basis. 

 
H. Chemical Resistance: Face sheet to be unaffected after 4 hours exposure to acetic acid (10 

percent solution), acetone, sodium hypochlorite (5.25 percent solution) and hydrochloric acid (10 
percent solution). No discoloration or panel damage will be allowed. 

 
1.04 SUBMITTALS 
 

A. Product Data: Submit Manufacturer’s product data, specifications and instructions for each type of 
door and frame required in accordance with Section 01330 and the following: 
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1. Include details of core, stile and rail construction, and trim for lites and all other 
components. 

2. Include details of finish hardware mounting. 
3. Include samples of each aluminum alloy to be used on this project.  Where normal finish 

color and texture variations are expected, include two or more samples to show the range 
of such variations. 

4. Include one sample of typical fabricated section, showing joints, fastenings, quality of 
workmanship, hardware and accessory items before fabrication proceeds. 

 
B. Shop Drawings:  Submit shop drawings for the fabrication and installation of the doors and frames 

and associated components. Details to be shown full-scale, include glazing details and finish 
hardware schedule.  Include elevations of each type door.   

 
1.05 QUALITY ASSURANCE 
 

A. Standards:  Comply with requirements and recommendations in applicable specification and 
standards by AAMA, except to the extent more stringent requirements are indicated. 

 
B. Performance: Ten years minimum record of production of frames, doors and panels and 

completion of similar projects in type and size. 
 

C. Instruction:  The manufacturer or his representative will be available for consultation, including 
instruction to installation personnel. 

     
D. Field Measurement: Field verify information prior to fabrication and furnishing of materials. 

 
E. Regulation and Codes:  Comply with current edition in force at project location of local, state and 

federal codes and regulations, including Americans with Disabilities Act of 1992. 
 
1.06 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A. Deliver materials to job site in their original unopened package with labels intact.  Inspect 
materials for damage and advise manufacturer immediately of any unsatisfactory materials. 

 
B. Package door assemblies in individual corrugated cartons so no portion of the door has contact 

with the outer shell of the container.   
 

1.07 PRODUCT WARRANTY 
 

A. Provide a written warranty signed by manufacturer, installer and contractor, agreeing to replace 
any doors or factory hardware installation that fails in materials or workmanship, within the 
warranty period. 

 
B. Failure of materials or workmanship includes: excessive deflection, faulty operation of entrances, 

deterioration of finish or construction in excess of normal weathering and defects in hardware 
installation. 

 
C. The minimum time period of warranty is 10 years from acceptance. 

 
PART 2 PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Drawings and specifications are based on model SL-17 with SpecLite3 as manufactured by 
Special-Lite, Inc., P.O. Box 6, Decatur, MI 49045.  Tel. (616) 423-7068.  Local Supplier is Glen 
Lewis with Thrasher Architectural Products, Inc. Tel. (601) 981-9611. 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Corrim Company, 3331 County Road A, Oshkosh, WI 54901.                           Tel. (920) 

231-2000. 
2. Warminster Fiberglass Co., P.O. Box 188, Southampton, PA 18966.                 Tel. (215) 

953-1260 
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C. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures. 

 
2.02 MATERIALS AND ACCESSORIES 
 

A. Aluminum Members: Alloy and temper as recommended by manufacturer for strength, corrosion 
resistant and application of required finish and control of color; ASTM B 221 for extrusions, ASTM 
B 209 for sheet/plate with aluminum wall thickness of 0.125 inch. 

 
B. Components:  Furnish door and components from the same manufacturer.  “Splitting” of door and 

components is not permitted. 
 

C. Fasteners:  Aluminum, non-magnetic stainless steel or other non-corrosive metal fasteners, 
guaranteed by the manufacturer to be compatible with the doors, frames, stops, hardware, finish 
matching the item to be fastened. 

 
D. Glazing gaskets: For glazing factory-installed glass and for gaskets which are factory-installed in 

“captive” assembly of glazing stops, manufacturer’s standard stripping of molded neoprene, C 509 
Grade 4. 

 
2.03 FABRICATION 
 

A. Sizes and Profiles: The required sizes for door and profile requirements are shown on the 
Drawings. 

 
B. Coordination of Fabrication: Field measure before fabrication, and show recorded measurements 

on final shop drawing. 
 

C. Complete the cutting, fitting, forming, drilling and grinding of all metal work prior to assembly.  
Remove burrs from cut edges, and ease edges and corners to a radius of approximately 1/64-
inch. 

 
D. No welding of doors is acceptable. 

 
E. Maintain continuity of line and accurate relation of planes and angles.  Secure attachments and 

support of mechanical joints, with hairline fit at contacting members. 
 

2.04 FIBERGLASS REINFORCED POLYESTER FRP FLUSH DOORS 
 

A. Materials and Construction as follows: 
 

1. Construct 1-3/4 inch thickness doors of 6063-T5-aluminum alloy stiles and rails minimum 
2-5/16 inches depth.  Construct with mitered corners and provide joinery of 3/8-inch 
diameter full width tie rods through extruded splines top and bottom as standard.  0.125 
inch tubular shaped stiles and rails reinforced to accept hardware as specified.  Provide 
hex type aircraft nuts for joinery without welds, glues or other methods for securing 
internal door extrusions.  Furnish integral reglets to accept face sheet to permit a flush 
appearance. Rail caps or other face sheet capture methods are not acceptable. 

2. Extrude top and bottom rail legs for interlocking continuous rigidity weather bar.  Lock 
face sheet material in place with extruded interlocking edges to be flush with aluminum 
stiles and rails. 

3. Door Face Sheeting 0.120-inch thickness fiberglass reinforced polyester.  SL-17 doors 
with an abuse resistant engineered surface in a stand color as selected by the MDOT 
Architect. 

4. Core of Door Assembly: Minimum five pounds per cubic foot density poured-in-place 
polyurethane free of CFC. Minimum “R” value of 11. Meeting stiles on pairs of doors and 
bottom weather bars with nylon brush weather-stripping. 

5. Manufacture doors with cutouts for vision lites, louvers or panels as scheduled.  Factory 
furnish and install all glass, louvers and panels prior to shipment. 

6. Pre-machine doors in accordance with templates from the specified hardware 
manufacturers and approved hardware schedule.  Factory install hardware. 

 
 
 
2.05 GLAZING 
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A. Design system for replacement of glass 

 
1. Manufacturer’s standard flush glazing system of recessed channels and captive glazing 

gaskets or applied stops as shown. 
 
2. Allow for thermal expansion on exterior units. 
 
3. Glass as shown and factory glazed into doors. 

 
2.06 ALUMINUM FINISHES: Painted finish that matches panel color. 
 
PART 3  EXECUTION    
 
3.01 INSTALLATION 
 

A. Comply with manufacturer’s recommendations and Specifications for the installation of the doors 
and frames.  Factory install hardware and glass in doors.   

 
B. Set units plumb, level and true to line, without warp or rack of doors.  Anchor securely in place.  

Separate aluminum and other metal surfaces with bituminous coatings or other means as 
approved by MDOT Architect. 

 
C. Set thresholds in a bed of mastic and backseal. 

 
D. Clean surfaces promptly after installation of doors and frames, exercising care to avoid damage to 

the protective coatings. 
 

E. Ensure that the doors and frames will be without damage or deterioration (other than normal 
weathering) at the time of acceptance. 

 
F. Provide Owner with all adjustment tools and instruction sheets.  Arrange an in service session to 

Owner at owner’s convenience.  Any workmanship that is defective or deficient shall be replaced. 
 
 

 
**END OF SECTION*** 
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SECTION 08415   ALUMINUM ENTRANCES & STOREFRONTS 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES: Aluminum-framed storefront and fixed window system includes tubular 

aluminum sections with supplementary internal support framing as required, aluminum and glass 
fixed windows, shop fabricated, factory finished, glass and glazing, related flashing, anchorage 
and attachment devices.  

 
1.02 RELATED SECTIONS 
 

A. Section 08800 - Glazing. 
 

B. Section 09050 - Color Design. 
 

C. Section 12495 - Window Blinds:  Attachments to framing member. 
 

1.03 SUBMITTALS 
 

A. Product Data:  Submit component dimensions; describe components within assembly, anchorage, 
fasteners, and glass. 

 
B. Shop Drawings:  Submit Shop Drawings for fabrication and installation, including elevations, detail 

sections, anchorage, reinforcement, and glazing. 
 

C. Manufacturer's Certificate:  Certify products meet or exceed specified requirements. 
 
1.04 QUALITY ASSURANCE:  Perform Work in accordance with AAMA - Metal Curtain Wall, 

Window, Storefront and Entrance Guide Specifications Manual. 
 
1.05 QUALIFICATIONS 

 
A. Manufacturer:  Company specializing in manufacturing aluminum glazing systems with minimum 

five years experience. 
 
B. Design structural support framing components under direct supervision of a professional engineer 

experienced in design of this Work and licensed at the place where the Project is located. 
 
1.06 DELIVERY, STORAGE, AND PROTECTION 
 

A. Deliver, store, protect, and handle products to and on project site per manufacturer’s instructions. 
 

B. Store products on minimum 4-inch high wood blocking and cover.  Do not use non-vented plastic 
or canvas that could create a humidity chamber. 

 
1.07 ENVIRONMENTAL REQUIREMENTS:  Do not install sealant or glazing materials when 

ambient temperature is less than 40 degrees F during and 48 hours after installation. 
 
1.08 COORDINATION 
 

A. Section 01310 – Project Management & Coordination: Administrative requirements for 
coordination and project conditions. 

 
1.09 WARRANTY:  Section 01770 - Closeout Procedures:  Execution Requirements for 

Product warranties and bonds. 
 
PART 2 PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Drawings and Specifications are based on products manufactured by Kawneer Co., Inc., 555 
Guthridge Court, Norcross, GA 30092.  Tel. (770) 449-5555.  Local Supplier is Capital Glass 
Company, Inc.  Tel. (601) 982-0328. 

 
B. Equivalent products by the following manufacturers are acceptable: 
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1. Traco, 71 Progress Ave., Cranberry Township, PA 16066.  Tel. (724) 776-7000. 
2. Vistawall Architectural Products, 803 Airport Road, Terrell, TX 75160.              Tel. (972) 

551-6100. 
 

C. Substitutions shall fully comply with specified requirements and Section 01630 - Product Options 
and Substitution Procedures. 

 
2.02 MATERIALS 
 

A. Storefront Framing: Kawneer Trifab VG 451 - 2 inches by 41/2 inches and 41/2 inches by 4 1/2  
inches nominal dimensions; Screw Spline Fabrication. 

 
B. Accessories: 

1. Weatherstripping:  Sealair weathering comprised of a thermoplastic elastomer weathering 
on a tubular shape with a semi-rigid polymeric backing. 

  
2.03 COMPONENTS 
 

A. Extruded Aluminum: ASTM B221; 6063 alloy for extruded structural members. 
 

B. Glass:  Specified in Section 08800. 
 

C. Glazing Materials: As specified in Section 08800. 
 

D. Flashing: Minimum 0.032-inch thick aluminum. 
 

E. Sealant and Backing Materials: 
1. Sealant used within system (Not Used for Glazing): Manufacturer’s standard materials to 

achieve weather, moisture, and air infiltration requirements. 
2. Perimeter Sealant: Specified in Section 07920. 

 
2.04 FABRICATION 
 

A. Fabricate components with minimum clearances and shim spacing around perimeter of assembly, 
yet enabling installation and dynamic movement of perimeter seal. 

 
B. Accurately fit and secure joints and corners.  Make joints flush, hairline, and weatherproof. 

 
C. Prepare components to receive anchor devices.  Fabricate anchors. 

 
D. Arrange fasteners and attachments to conceal from view. 

 
E. Reinforce interior horizontal head rail to receive blind track brackets and attachments. 

 
F. Prepare components with internal reinforcement for door hardware. 

 
G. Reinforce framing members for imposed loads. 

 
2.05 SHOP FINISHING 
 

A. Clear anodized finish to match existing. 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Section 01310 - Administrative Requirements: Coordination and project conditions. 
 

B. Verify dimensions, tolerances, and method of attachment with other Work. 
 

C. Verify wall openings and adjoining air and vapor seal materials are ready to receive Work of this 
Section. 

 
3.02 INSTALLATION 
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A. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and 
other irregularities. 

 
B. Provide alignment attachments and shims to permanently fasten system to building structure. 

 
C. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional tolerances, 

aligning with adjacent Work 
 

D. Provide thermal isolation where components penetrate or disrupt building insulation. 
 

E. Install sill flashing.  Turn up ends and edges; seal to adjacent Work to form water tight dam. 
 

F. Coordinate attachment and seal of perimeter air and vapor barrier materials. 
 

G. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of thermal 
barrier. 

 
H. Install integral flashing and integral joint sealers. 

 
I. Coordinate installation of glass with Section 08800; separate glass from metal surfaces. 

 
J. Coordinate installation of perimeter sealants with Section 07920. 

 
3.03 CLEANING 
 

A. Section 01740 - Execution Requirements: Final cleaning. 
 

B. Remove protective material from pre-finished aluminum surfaces. 
 

C. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean 
wiping cloths.  Take care to remove dirt from corners.  Wipe surfaces clean. 

 
D. Remove excess sealant by method acceptable to sealant manufacturer. 

 
3.04 PROTECTION OF INSTALLED CONSTRUCTION 
 

A. Section 01740 - Execution Requirements: Protecting installed construction. 
 

B. Protect finished Work from damage. 
 

 
 

***END OF SECTION*** 
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SECTION 08710   DOOR HARDWARE  
     
PART 1 GENERAL 
     
SECTION INCLUDES:  Hardware as shown on the Drawings and in Schedules.  Door hardware is hereby 
defined to include all items known commercially as builders hardware, as required for swing doors, except 
special types of unique and non-matching hardware specified o0 
  

A. Items of hardware not definitely specified, but required for the completion and proper operation of 
the doors, shall be suitable in type, comparable to the type specified for similar openings.  Labeled 
doors shall be fitted with labeled hardware. 

 
B. All modifications of hardware required by reason of construction characteristics shall be such as 

to provide the proper operation or functional features.  Contractor shall be fully responsible for 
checking all details, such as wall trim clearance, bevels, backsets, proper type strike plates, 
length of spindles, hands of locks, etc., in order that all items of hardware shall fit properly.  
Hardware for application to metal shall be made to standard templates.  Template information 
shall be furnished to door and frame fabricators and all other trades requiring same, in order that 
they may cut, reinforce or otherwise prepare in the shop, materials for reception of hardware. 

 
C. Hardware shall be free from defects affecting appearance and serviceability.  Working parts shall 

be well fitted and smooth working without unnecessary play.  All items of hardware shall be 
delivered to the building site in sufficient time in advance of its requirement for use for inspection 
prior to installation. 

 
1.02 SUBMITTALS 
 

A. Product Data:  Submit manufacturer's product data, roughing-in diagrams, and Installation 
instructions for each type of hardware. Include operating instructions, maintenance information 
and spare part sources.  

 
B. Contractor's Hardware Schedule:  After all samples have been approved but prior to delivery of 

hardware, Contractor shall prepare and submit to the Project Architect a complete schedule of all 
finish hardware required.  Schedule shall follow requirements of Specifications and shall indicate 
type, manufacturer's name and number, location and finish of each item required.  Approval of 
schedule will not relieve Contractor of responsibility for furnishing all necessary hardware. 

 
C. Submit such samples as required by the MDOT Architect for approval.  Do not deliver hardware 

until approval is obtained. 
1.03 QUALITY ASSURANCE  
 

A. Perform work in accordance with the following requirements: 
 

1. ANSI A117.1 – Specifications for Making Buildings and Facilities Accessible to and Usable 
by Physically Handicapped People. 

2. NFPA 101. 
 

B. Hardware Supplier:  Company specializing in supplying commercial door hardware with five years 
documented experience and approved by manufacturer. 

 
C. Hardware supplier shall have in his employment, an Architectural Hardware Consultant (AHC) in 

good standing as certified by the Society of Hardware Consultants Council.  The Architectural 
Hardware Consultant shall assist the Contractor in installation and verify that hardware has been 
furnished and installed in accordance with manufacturer’s instructions and as specified herein. 

 
D. Templates:  The hardware supplier shall provide templates and / or physical hardware to trades 

as required and in sufficient time to prevent delay in the execution of the Work.   
 

1.04 PACKING AND MARKING:  Package each item of hardware and lockset separately in individual 
containers, complete with screws, keys, instructions and installation template for spotting mortising 
tools.  Mark each container with item number corresponding to number shown on Contractor's 
hardware schedule. 
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PART 2 PRODUCTS    
 
2.01 ACCEPTABLE  MANUFACTURERS 
 

A. Equivalent products by the following manufacturers are acceptable: 
 

1. Best Access Sys. Indianapolis, IN.   Tel: (800) 311-1705.  
2. Corbin Russwin Arch’t. Hardware. Berlin, CT.  Tel: (800) 543-3658. 
3. Dorma Door Controls, Inc. Reamstown, PA.  Tel: (800) 523-8483. 
4. Hager Companies. Saint Louis, MO.  Tel: (800) 325-9995. 
5. LCN. Princeton, IL.  Tel: (800) 526-2400. 
6. McKinney Hinge. Scranton, PA.  Tel: (800) 346-7707. 
7. Pemko. Ventura, CA.  Tel: (800) 283-9988. 
8. Rockwood Manufacturing Co. Rockwood, PA.  Tel: (800) 458-2424. 
9. Schlage Lock Co. Colorado Springs, CO.  Tel: (800) 847-1864. 
10. Stanley Hardware. New Britain, CT.  Tel: (800) 337-4393. 
11. Trimco/BBW/Quality. Los Angeles, CA.  Tel: (323) 262-4191. 
 

B. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures. 

 
2.02 KEYING / CYLINDERS 
 

A. All cylinders and locksets shall be set to the existing masterkey system.  Furnish all cylinders & 
locksets with removable type cores.  The removable core system shall be one that uses either 
temporary construction cores or construction keyed cores operated by a construction key until 
such time the construction key is rendered inactive by the change key or retractor key. 

 
B. All cylinders shall be keyed in sets as directed by the MDOT Architect. Furnish 3 change keys per 

lock and 6 masterkeys per set. 
 
2.03 MATERIALS:  See Hardware Schedule at end of this Section.  Products listed set standard.  
 
PART 3 EXECUTION    
 
3.01 INSTALLATION:  Mount hardware units at heights recommended in "Recommended Locations for 

Builders' Hardware" NBHA, except as other wise specifically indicated or required to comply with 
governing regulations, and except as may be otherwise directed by the Project Architect. 

 
A. Install each hardware item in compliance with the manufacturer's instructions and 

recommendations.  Wherever cutting and fitting is required to install hardware onto or into 
surfaces which are later to be painted or finished in another way, install each item completely and 
then remove and store in a secure place during the finish application.  After completion of the 
finishes, re-install each item.  Do not install surface-mounted items until finishes have been 
completed on the substrate. 

 
B. Set units level, plumb and true to line and location. Adjust and reinforce the attachment substrate 

as necessary for proper installation and operation.  Drill and countersink units that are not factory-
prepared for anchorage fasteners.  Space fasteners and anchors in accordance with industry 
standards. 

 
C. Cut and fit threshold and floor covers to profile of door frames, with mitered corners and hairline 

joints.  Join units with concealed welds or concealed mechanical joints.  Cut smooth openings for 
spindles, bolts and similar items, if any. 

 
D. Screw thresholds to substrate with No. 10 or larger screws, of the proper type for permanent 

anchorage and of bronze or stainless steel that will not corrode in contact with the threshold 
metal. 

 
1. At exterior doors, and elsewhere as indicated, set thresholds in a bed of either butyl 

rubber sealant or polyisobutylene mastic sealant to completely fill concealed voids and 
exclude moisture from every source. 

 
2. Do not plug drainage holes or block weeps.  Remove excess sealant. 

 

182



 -120- S.P.No. 907-242-136 -- Cont'd 

3.02 ADJUSTING AND CLEANING:  Adjust and check each operating item of hardware and each 
door, to ensure proper operation or function of every unit.  Lubricate moving parts with type 
lubrication recommended by manufacturer (graphite-type if no other recommended). Replace 
units that cannot be adjusted and lubricated to operate freely and smoothly as intended for the 
application made. 

 
3.03 SCHEDULE: 
 

HW1    
Each Opening Shall Have: 
 
2 – Each Cont. Hinges Hager  780 – 224 Alum. – 83”  
1 – Lockset   C/R  CL3357 C7 NZD X 626 
2 – Flushbolts  Trimco  3917 – 12” X 626 
1 – Threshold  N/G  803P X Required Length (@ Ext. Only) 
1 – Set W/Strip  N/G  160A Mounted Head & Jamb (@ Ext. Only) 
2 – Door stops  Trimco  1211 X 626 
2 – Silencers  
 
HW2    
Each Opening Shall Have: 
 
1 – Each Cont. Hinges Hager  780 – 224 Alum. – 83” 
1 – Lockset   C/R  CL3357 C7 NZD X 626 
1 – Threshold  N/G  803 AP X Required Length 
1 – Set W/Strip  N/G  160A (Mounted Head & Jamb) 
3 - Silencers 

 
HW3    
Each Opening Shall Have: 
 
2 – Each Cont. Hinges Hager  780 – 224 Alum. – 83”  
1 – Lockset   C/R  CL3351 C7 NZD X 626 
2 – Flushbolts  Trimco  3917 – 12” X 626 
2 – Closers   C/R  DC 3210 A5 X 689 
2 – Kickplates  C/R  8” X 2” LDW 630 X .050 
1 – Threshold  N/G  896AP X Required Length  
1 – Set W/Strip  N/G  160A Mounted Head & Jamb  
2 – Silencers  
 
HW4    
Each Opening Shall Have: 
 
1 – Each Cont. Hinge Hager  780 – 224 Alum. – 83” 
1 – Lockset   C/R  CL3351 C7 NZD X 626 
1 – Door stops  Trimco  1211 X 626 
3 – Silencers  

 
 

***END OF SECTION*** 
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SECTION 08800   GLAZING  
 
PART 1 GENERAL    
 
1.01 SECTION INCLUDES:  Glass and glazing for doors, windows and other glazed openings, interior 

and exterior locations. 
 
1.02 RELATED SECTIONS  
 

A. Section 08100-Metal Doors and Frames. 
 

B. Section 08210-Wood Doors. 
 

C. Section 08415-Aluminum Entrances and Storefronts. 
 

D. Section 08520-Aluminum Windows.   
 
1.03 QUALITY ASSURANCE:  Comply with recommendations of Flat Glass Marketing Association 

(FGMA) "Glazing Manual" and "Sealant Manual" except where more stringent requirements are 
indicated. Refer to those publications for definitions of glass and glazing terms not otherwise 
defined in this section or other referenced standards. 

 
A. Prime Glass Standard:  FS DD-G-45l. 

 
B. Heat-Treated Glass Standard:  FS DD-G-l403. 

 
C. Safety Glass Standard:  CPSC l6 CFR l20l.    

 
1.04 DELIVERY, STORAGE, AND HANDLING: Protect glass during transit, storage and handling to 

prevent scratching or breakage of glass.  Replace all broken glass. 
 
1.05 PROJECT CONDITIONS: Meet with Glazier and other trades affected by glass installation, prior 

to beginning of installation.  Do not perform work under adverse weather or job conditions.  Install 
liquid sealant when temperatures are within lower or middle third of temperature range 
recommended by manufacturer.    

 
PART 2 PRODUCTS 
 
2.01 ACCEPTABLE  MANUFACTURERS  
 

A. Equivalent products by the following prime glass manufacturers are acceptable: 
 

1. AFGD, Inc., 1600 Parkwood Circle, Suite 300, Atlanta, GA 30339.                    Tel. (800) 
766-2343. 

2. Guardian Industries Corp., 14600 Romine Road, Carleton, MI 48117.               Tel. (800) 
521-9040. 

3. Pilkington Libbey-Owens-Ford, P.O. Box 799, Toledo, OH 43697.                     Tel. (419) 
246-6078. 

4. PPG Industries, Inc., One PPG Place, Pittsburgh, PA 15272.                             Tel. (800) 
377-5267. 

5. Visteon Float Glass Operations, 17333 Federal Drive, Suite 230, Allen Park, MI 48101.  
Tel. (800) 521-6345.  

 
B. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 

and Substitution Procedures 
 
2.02 INSULATING GLASS 
 

A. Material: Shall consist of organically sealed panes of glass enclosing a hermetically sealed 
dehydrated air space and complying with ASTM E 774 for performance classification indicated. 
Unless shown otherwise on Drawings, use this type glass for all exterior applications. 

 
B. Characteristics: Other requirements specified for glass characteristics, air space, sealing system, 

sealant spacer material, corner design and desiccant are as follows: 
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1. Thickness of Each Pane: 1/4 - inch. 
2. Airspace Thickness:  1 inch Sealing System:  Manufacturer's standard. 
3. Spacer Material:  Manufacturer's standard metal. 
4. Desiccant:  Manufacturer's standard, either molecular sieve or silica gel. 
5. Corner Construction:  Manufacturer's standard. 
6. Exterior Pane:  Gray tinted. 
7. Interior Pane:  Clear. 

 
2.03 LAMINATED CLEAR SAFETY GLASS:  Two layers of 1/8 inch glass Type 1 (transparent glass, 

flat), Class 1 (clear), Quality q3 (glazing select) with a 0.030 polyvinyl butyryl interlayer. Total 
thickness, 1/4 inch (plus).  Unless shown otherwise on Drawings, use this type glass for all interior 
applications. 

 
2.04 SETTING MATERIALS:  Provide all necessary primers, sealants, channels, setting blocks, etc. 

with items to be glazed. Conform to requirements set forth in FGJA Glazing Manual. 
 
PART 3 EXECUTION    
 
3.01 GLAZING INSTALLATION 
 

A. Do not commence glazing Work until the required primers have been applied and have dried. 
Clean all surfaces to which setting materials are to be applied to assure that the materials properly 
adhere and seal. 

 
B. Experienced glaziers having highest quality workmanship shall perform all glazing.  Glass shall be 

set without springing or forcing.  Putty, glazing compound, stops and the like shall not project 
above the sight line.  Exposed surfaces of putty and glazing compound shall be left straight, flat 
and clean.  Corners shall be well formed. 

 
C. Remove and replace glass which is broken, chipped, cracked, abraded or damaged in other ways 

during construction period, including natural causes, accidents and vandalism. 
 

D. Apply clear glazing compound around perimeter and at all glass-to-glass connections of butt-
glazing system.  Compound shall be the type recommended by the glass manufacturer for this 
particular installation. 

 
 

3.02 STANDARDS AND PERFORMANCE  
  

A. Watertight and airtight installation of each glass product is required, except as otherwise shown.  
Each installation must withstand normal temperature changes, wind loading, impact loading (for 
operating sash and doors), without failure including loss or breakage of glass, failure of sealant or 
gaskets to remain watertight and airtight, deterioration of glazing materials and other defects in 
the Work. 

 
B. Protect glass from edge damage during handling and installation, and subsequent operation of 

glazed components of the Work.  During installation, discard units with significant edge damage or 
other imperfections. 

 
C. Glazing channel dimensions where shown are intended to provide for necessary bite on glass, 

minimum edge clearance, and adequate sealant thickness, with reasonable tolerances.  Adjust as 
required by job conditions at time of installation.  

 
D. Comply with combined recommendations and technical reports by manufacturers of glass and 

glazing products as used in each glazing channel, and with recommendations of Flat Glass 
Marketing Association "Glazing Manual," except where more stringent requirements are indicated.    

 
3.03 PREPARATION FOR GLAZING 
 

A. Clean glazing channel and other framing members to receive glass, immediately before glazing. 
Remove coatings that are not firmly bonded to substrate.  Remove lacquer from metal surfaces 
where elastomeric sealants are used. 

 
B. Apply primer or sealant to joint surfaces where recommended by sealant manufacturer.    
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3.04 GLAZING 
 

A. Install setting blocks of proper size in sill rabbet, located l/4 of glass width from each corner.  Set 
blocks in thin course of heel-bead compound, if any. 

 
B. Provide spacers inside and out, of proper size and spacing, for glass sizes larger than 50 united 

inches, except where gaskets or pre-shimmed tapes are used for glazing.  Provide l/8" minimum 
bite of spacers on glass and use thickness equal to sealant width, except with sealant tape use 
thickness slightly less than final compressed thickness of tape. 

 
C. Set units of glass in each series with uniformity of pattern, draw, bow and similar characteristics. 

 
D. Force sealant into channel to eliminate voids and to ensure complete "wetting" or bond of sealant 

to glass and channel surfaces. 
 

E. Tool exposed surfaces of glazing liquids and compounds to provide a substantial "wash" away 
from glass.  Install pressurized tapes and gaskets to protrude slightly out of channel, so as to 
eliminate dirt and moisture pockets. 

 
F. Clean and trim excess glazing materials from glass and stops or frames promptly after 

installation, and eliminate stains and discoloration. 
 

G. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket 
on opposite side, provide adequate anchorage to ensure that gasket will not "walk" out when 
installation is subjected to movement.  Anchor gasket to stop with matching ribs, or by proven 
adhesives, including embedment of gasket tail in cured heel-bead.   

  
3.05 CURE AND PROTECTION 
 

A. Protect glass from breakage immediately upon installation, by use of crossed streamers attached 
to framing and held away from glass.  Do not apply markers to surfaces of glass.  Remove 
nonpermanent labels and clean surfaces.  Cure sealant for high early strength and durability. 

 
B. Remove and replace glass which is broken, chipped, cracked, abraded or damaged in other ways 

during construction period, including natural causes, accidents and vandalism.    
 

3.06 CLEANING 
 

A. Wash and polish glass on both faces not more than 4 days prior to date scheduled for inspections 
intended to establish date of Substantial Completion in each area of Project. Comply with glass 
product manufacturer's recommendations for final cleaning. 

 
B. The General Contractor shall be responsible for removal of protective materials and cleaning with 

plain water, or water with soap or household detergent as approved by the glass manufacturer.  
The General Contractor shall be held responsible for damages resulting from the use of other 
cleaning material. 

 
 
 

***END OF SECTION*** 
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SECTION 09050  COLOR DESIGN  
 
PART 1 GENERAL    
  
1.01 SECTION INCLUDES:  A coordinated comprehensive Color System in which requirements for 

materials specified in other Sections of this Specification and / or shown on the Drawings are 
identified for quality, color, finish, texture and pattern. 

 
1.02 MANUFACTURER’S TRADE NAMES:  Manufacture’s trade names and number designations 

used herein identify colors, finishes, textures and patterns for materials and products specified in 
the technical sections of the Specifications.  Wherever such products are referred for selection or 
approval in other sections, such products shall be understood to be referenced to this Section.  If 
no selection is listed herein for products, the MDOT Architect shall be contacted for a color 
selection.  Subject to approval of the MDOT Architect, products of other manufacturers will be 
considered, provided they are equivalent to the quality, colors, finishes, textures and patterns 
listed and meet the requirements of the Specifications and Drawings. 

 
1.03 RELATED SECTIONS:  Section 01330 – Submittal Procedures. 
 
1.04 SAMPLES:  Samples shall be submitted for approval prior to applying or installing any finishes or 

items that are not included in this Section.  See appropriate technical Sections for submittal 
requirements.  Upon receipt of samples, the MDOT Architect may make revisions to the Color 
schedule.     

 
PART 2 PRODUCTS    
 
2.01 MATERIALS:  Materials are specified in other Sections of the Specifications.  Any reference by 

trade name or manufacturer shall be considered as establishing a standard of quality and shall in 
no way limit competition.  

 
2.02 MANUFACTURERS:  The following manufacturers were used in preparing the Color Schedule: 

 
MANUFACTURER / NUMBER  COLOR 

SECTION / MATERIAL  & COLOR NAME   DESCRIPTION  
 
• 04200 - Brick Match existing    (blonde) 
• 04200 – Mortar   Match existing     (white) 
• 04200 – Concrete Block  ICI #560 Russian White   (light tan)  
 
• 05500 – Miscellaneous Steel ICI #450 Cedar Brown   (brown)  
• 05500 – Misc. Steel Bollards ICI #560 Russian White   (light tan) 
 
• 06400 - Architectural Woodwork ICI #429 Desert Sand   (tan)  
• 06400 - Plastic Laminate  Formica #958-58 Beige   (tan) 
• 06400 - Plastic Lam Countertop Formica #7219-58 Forest Terra  (green/brown)  
 
• 07610 - Metal Roofing  Petersen Dark Bronze   (dark brown) 
• 07610 - Met Trim, Gutters & DS Petersen Dark Bronze   (dark brown) 
• 07610 - Soffit Panels  Petersen Sierra Tan   (tan) 
• 07620 - Sheet Metal Flash & Trim Petersen Dark Bronze   (dark brown) 
• 07920 - Joint Sealants Pecora – Match adjacent darker color 
 
• 08100 - Metal Dr Frames (Ext) ICI #450 Cedar Brown   (dark brown) 
• 08100 - Metal Dr Frames (Int) ICI #410 Nutty Brown   (light brown) 
• 08710 - Door Hardware Satin Chrome     (silver) 
 
• 09250 - Gypsum (Walls) ICI #560 Russian White   (light tan) 
• 09250 - Gypsum (Ceilings) ICI #2015 White Whisper  (white) 
• 09964 – Floor Coatings MasterQuartz to match existing  (tan) 
 
• 10100 - Visual Display Board Claridge-Fabricork #B220 Antique White (cream) 
• 10100 – Tackboard Claridge Cork #1110 Fawn  (tan) 
• 10200 – Louvers C/S Group Dark Bronze   (dark brown) 
• 10260 - Corner Guards C/S Group #253 Parchment  (light tan) 
• 10400 - Specialty Signs (Int) ASI Sign #SC-804 Medium Brown (dark brown) 
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• 10400 - Specialty Signs (Ext) ASI Sign #SC-812 Sand   (tan) 
 
• 12485 - Floor Mats C/S Group  
• 12495 - Window Blinds Hunter Douglas #C270-Linen  (off white) 
 
 
PART 3 EXECUTION  
 
3.01 EXECUTION:  Refer to execution requirements specified in other Sections of this Specification for 

the specific products listed.  Any remaining colors, finishes, textures or patterns not included in 
this Color Design will be selected by the MDOT Architect upon written notification and subsequent 
submittals by the Contractor. 

 
   

    
***END OF SECTION*** 
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SECTION 09250   GYPSUM BOARD 
 
PART 1 GENERAL      
 
1.01 SECTION INCLUDES:  Gypsum board work with a tape-and-compound joint treatment system 

known as "drywall finishing" work.  The types of work required include the following:  
  

A. Gypsum board including screw-type metal support system.  
 
B. Gypsum board applied to metal and wood furring.  
 
C. Gypsum backing boards for application of other finishes.   
 
D. Drywall finishing (joint tape-and-compound treatment).    
 

1.02 SUBMITTALS:  Submit manufacturers technical product data, installation instructions and 
recommendations for products specified. 

 
1.03 QUALITY ASSURANCE:  Where work is indicated for fire resistance ratings, including 
those required to comply with governing regulations, provide materials and installations identical 
with applicable assemblies which have been tested and listed by recognized authorities, including 
UL and A.I.A.    

 
A. Industry Standard:  Comply with applicable requirements of GA-216 "Application and Finishing of 

Gypsum Board" by the Gypsum Association, except where more detailed or more stringent 
requirements are indicated including the recommendations of the manufacturer. 

 
B. Allowable Tolerances: 1/8 inch offsets between planes of board faces, and 1/4 inch in 8 ft. for 

plumb, level, warp and bow. 
 

C. Manufacturer:  Obtain gypsum boards, framing and fasteners, trim accessories, adhesives and 
joint treatment products from a single manufacturer, or from manufacturers recommended by the 
prime manufacturer of gypsum boards.    

 
1.04 PRODUCT HANDLING: Deliver gypsum drywall materials in sealed containers and bundles, fully 

identified with manufacturer's name, brand, type and grade; store in a dry, well ventilated space, 
protected from the weather, under cover and off the ground. 

 
1.05 PROJECT CONDITIONS 
 

A. Installer must examine the substrates and the spaces to receive gypsum drywall, and the 
conditions under which gypsum drywall is to be installed; and shall notify the Contractor, in writing, 
of conditions detrimental to the proper and timely completion of the work.   Do not proceed with 
the installation until unsatisfactory conditions have been corrected in a manner acceptable to the 
Installer. 

 
B. Maintain ambient temperatures at not less than 55 degrees F., for the period of 24 hours before 

drywall finishing, during installation and until compounds are dry. 
 
PART 2 PRODUCTS    
 
2.01 GYPSUM BOARD PRODUCTS:  To the extent not otherwise indicated, comply with GA-216, as 

specified and recommended. Exposed gypsum board shall be Type X, fire rated type with tapered 
long edges and as follows:   

 
A. Edge Profile:  Special rounded or beveled edge. 

 
B. Sheet Size:  Maximum length available, which will minimize end joints. 

 
C. Thickness:  5/8 inch, except where otherwise indicated. 

 
D. Water-resistant Type (WR-1):  Provide where indicated; 5/8 inch thick, except where otherwise 

indicated. 
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E. Cement Board: Provide water-resistant cement based backer board, 5/8 inch thick Durock, as a 
base for ceramic tile. 

 
2.02 TRIM ACCESSORIES 
 

A. Manufacturer's standard galvanized steel beaded units with flanges for concealment in joint 
compound including corner beads, edge trim and control joints; except provide semi-finishing type 
(flange not concealed) where indicated. 

 
B. Where metal moldings are specifically called out on the drawings, provide the appropriate item 

from below: 
 

1. Edge Trim - USG No. 200-A.   
    

 2. Control Joint - USG No. 093. 
 
2.03 JOINT TREATMENT MATERIALS:  General: ASTM C 475; type recommended by the 

manufacturer for the application indicated, except as otherwise indicated.   
 

A. Joint Tape:  Perforated type.  
 
B. Joint Compound:  On interior work provide chemical hardening type for bedding and filling, 

ready-mixed vinyl-type or non-casein-type for topping.  On exterior work provide water- resistant 
type. 

 
2.04 MISCELLANEOUS MATERIALS:  Provide auxiliary materials for gypsum drywall work of the type 

and grade recommended by the manufacturer of the gypsum board.  Gypsum board fasteners 
shall comply with GA-216.  Provide anti-corrosive type at exterior applications. 

 
PART 3 EXECUTION    
 
3.01 INSTALLATION OF WOOD FURRING FOR CEILING SYSTEMS 
 

A. Install wood furring as indicated on Drawings perpendicular to wood trusses.  Space wood furring 
spacing indicated or as required to install gypsum board ceiling. 

 
B. Install supplementary framing, runners, furring, blocking and bracing at opening and terminations 

in the Work, and at locations required to support fixtures, equipment, services, heavy trim, 
furnishings and similar work which cannot be adequately supported directly on gypsum board 
alone.     

 
3.02 GENERAL GYPSUM BOARD INSTALLATION REQUIREMENTS:  Meet at the project site with 

the installers of related work and review the coordination and sequencing of work to ensure that 
everything to be concealed by gypsum drywall has been accomplished, and that chases, access 
panels, openings, supplementary framing and blocking and similar provisions have been 
completed.  In addition to compliance with GA-216, comply with manufacturer's instructions and 
requirements for fire resistance ratings (if any), whichever is most stringent.     

 
A. Install insulation as indicated, prior to gypsum board unless readily installed after board has been 

installed. 
 

B. Floating construction:  Where feasible, including where recommended by manufacturer, install 
gypsum board with "floating" internal corner construction, unless isolation of the intersecting 
boards is indicated or unless control or expansion joints are indicated. 

 
C. Space fasteners in gypsum boards in accordance with GA-2l6 and manufacturer's 

recommendations, except as otherwise indicated. 
 

3.03 SPECIAL GYPSUM BOARD APPLICATIONS:  Install exposed gypsum board by fastening with 
screws. 
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3.04 INSTALLATION OF DRYWALL TRIM ACCESSORIES:  Where feasible, use the same fasteners 
to anchor trim accessory flanges as required to fasten gypsum board to the supports.  Otherwise, 
fasten flanges by nailing or stapling in accordance with manufacturer's instructions and 
recommendations.    

 
A. Install metal edge trim whenever edge of gypsum board would otherwise be exposed or 

semi-exposed.  Provide type with face flange to receive joint compound except where 
semi-finishing type is indicated.  Install L-type trim where work is tightly abutted to other work, and 
install special kerf-type where other work is kerfed to receive long leg of L-type trim.  Install U- 
type trim where edge is exposed, revealed, gasketed, or sealant-filled (including expansion joints.) 
Install metal control joint (beaded type) where indicated or required for proper installation.      

 
3.05 INSTALLATION OF DRYWALL FINISHING:  Apply treatment at gypsum board joints (both 

directions), flanges of trim accessories, penetrations, fasteners heads, surface defects and 
elsewhere as required to prepare work for decoration.  Pre-fill open joints and rounded or beveled 
edges, using type of compound specified herein and recommended by manufacturer.    

 
A. Apply joint tape at joints between gypsum boards, except where a trim accessory is indicated. 

 
B. Apply joint compound in 3 coats (not including pre-fill of openings in base), and sand between last 

2 coats and after last coat. 
 

C. Unless otherwise indicated, install drywall finishing at all gypsum board exposed to view and to 
receive finishes, and where not exposed to view and above ceilings install at all fire rated and 
smoke, sound, air, conference, exam, toilet, private office, mechanical and electrical room walls. 

 
 3.06 PROTECTION OF WORK: Installer shall advise Contractor of required procedures for protection 

of the gypsum drywall Work from damage and deterioration during the remainder of the 
construction period.  

 
 
 

***END OF SECTION*** 
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SECTION 09510   ACOUSTICAL CEILINGS  
     
PART 1 GENERAL  
 
1.01 SECTION INCLUDES 
 

A. Lay-in acoustical panels (2’ by 2’ Grids) for metal ceiling suspension systems. 
 

B. Suspended metal grid system complete with wall trim. 
 
1.02 RELATED SECTIONS 
 

A. Section 07210 – Building Insulation. 
 

B. Section 09250 – Gypsum Board. 
 

C. Section 15010 – Mechanical General. 
 

D. Section 16010 – Basic Electrical Requirements. 
 

1.03 SUBMITTALS 
 

A. Manufacturer's product specifications, samples, and installation instructions for each acoustical 
ceiling material required, and for each suspension system, including certified laboratory test 
reports and other data as required to show compliance with these specifications. Include 
manufacturer's recommendations for cleaning and refinishing acoustical units, including 
precautions against materials and methods that may be detrimental to finishes and acoustical 
performances.  

 
1.04 QUALITY ASSURANCE:  Installer shall  be a company with not less than 3 years of documented 

successful experience in installation of acoustical ceilings similar to requirements for this Project 
and acceptable to manufacturer of acoustical units, as shown by current written statement from 
manufacturer (required for approval). 

 
1.05 PROJECT CONDITIONS 
 

A. Do not install interior acoustical ceilings until the following conditions are met: 
 

1. Space is enclosed and weatherproof. 
2. Wet work in space completed and nominally dry. 
3. Work above ceilings is completed. 
4. Ambient conditions of temperature and humidity will be continuously maintained at values 

near those indicated for final occupancy.   
 

B. Maintain a light level of a minimum of 50 fc during entire installation. 
 
1.06 ROJECT COORDINATION:  It shall be this contractor's responsibility to coordinate with 

mechanical and electrical trades with respect to their requirements for additional suspension 
system components.  Any additional components required shall be furnished and installed by this 
contractor. 

 
1.07 MAINTENANCE STOCK:  At time of completing installation, deliver stock of maintenance material 

to Owner.  Furnish full size units matching units installed, packaged with protective covering for 
storage, and identified with appropriate labels. Furnish amount equal to 2 percent of acoustical 
units and exposed suspension installed. 

 
PART 2 PRODUCTS  
 
2.01 ACOUSTICAL PANELS 
 

A. Provide manufacturer's standard lay-in panels of type recommended by manufacturer for 
application indicated.  Provide sizes shown by reflected ceiling plans or, if not otherwise indicated, 
2’ by 2’ grid-size panels, with white washable finish. 

 

192



 -130- S.P.No. 907-242-136 -- Cont'd 

B. Mineral Fiber Acoustical Tile:  Provide units with Intersept Antimicrobial solution (mold and mildew 
guard) not less than 5/8-inch thick and of density not less than l0 pounds per cubit foot, 
medium-coarse non-directional texture, NRC 0.50 to 0.60, CAC 25 to 33, light reflectance over 75 
percent.  Products offered by manufacturers to comply with requirements include the following:  

 
1. No. 770 Cortega Square Edge; Armstrong World Industries, Inc. 
2. Van-157 Vantage 10 Trim Edge ; BPB Celotex  
3. No. 560 Fissured Square Edge; U.S. Gypsum Co. 

 
2.02 CEILING SUSPENSION MATERIALS 
 

A. Comply with ASTM C 635, as applicable to type of suspension system required for type of ceiling 
units indicated.  Coordinate with other work supported by or penetrating through ceilings, including 
light fixtures, HVAC equipment, and partition system (if any).  Structural Class of the system shall 
be intermediate-duty. 

 
B. Attachment Devices:  Size for 5 times design load indicated in ASTM C 635, Table l, Direct Hung.  

 
1. Hanger Wires:  Galvanized carbon steel, ASTM A 64l, soft temper pre-stretched, 

yield-stress load of at least 3 times design load, but not less than l2 gage (0.l06 inch). 
2. Type of System:  Either direct or indirect-hung suspension system, at Contractor's option. 
3. System Manufacturer:  Same as acoustical unit manufacturer or one of the following:  

 
a. Chicago Metallic Corp. Donn Corp. 
b. W. J. Haertel Div.; Leslie-Locke. 
c. National Rolling Mills Co. Roblin Building Products Roper. 
d. Eastern Building Systems. 

 
C. Edge Moldings:  Manufacturer's standard channel molding for edges and penetrations of ceiling, 

with single flange of molding exposed, white baked enamel finish unless otherwise indicated. 
 

D. Exposed Suspension System:  Manufacturer's standard exposed runners, cross-runners and 
accessories, or types and profiles indicated, with exposed cross runners coped to lay flush with 
main runners.  Provide uniform factory-applied finish on exposed surfaces of ceiling suspension 
system, including moldings, trim, and accessories.  Use manufacturer's standard baked enamel 
finish, white unless otherwise selected by Project Architect.  

 
2.03 MISCELLANEOUS MATERIALS 
 

A. Edge Trim Molding:  Metal or extruded PVC plastic, of types and profiles indicated, white finish 
unless otherwise indicated. 

 
B. Hold-Down Clips:  Where required for wind uplift resistance or fire-resistance rating, provide 

standard spring steel clips, except provide accessible type at locations indicated on drawings.  
 

PART 3 EXECUTION  
 
3.01 COORDINATION:  Mechanical and electrical work above suspended ceiling shall be strictly 

coordinated with the work in this Section. 
 
3.02 EXAMINATION:  Installer must examine conditions under which acoustical ceiling work is to be 

performed and must notify Contractor in writing of unsatisfactory conditions.  Do not proceed with 
work until unsatisfactory conditions have been corrected in manner acceptable to Installer. 

 
3.03 PREPARATION:  Furnish layouts for inserts, clips, or other supports required to be installed by 

other trades for support of acoustical ceilings.  Measure each ceiling area and establish layout of 
acoustical units to balance border widths at opposite edges of each ceiling.  Avoid use of 
less-than-half width units at borders, and comply with reflected ceiling plans wherever possible. 

 
3.04 INSTALLATION  
 

A. Install materials in accordance with manufacturer's printed instructions, and to comply with 
governing regulations, fire resistance rating requirements as indicated, and industry standards 
applicable to the Work. 
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B. Install suspension systems to comply with ASTM C 636, with hangers supported only from 
building structural members. Locate hangers near each end and spaced 4 feet along each 
carrying channel or direct-hung runner, unless otherwise indicated, leveling to tolerance of l/8 inch 
in l2 feet.  Secure wire hangers by looping and wire-tying, either directly to structures or to inserts, 
eye-screws, or other devices which are secure and appropriate for substrate, and which will not 
deteriorate or fail with age or elevated temperatures. 

 
C. Install edge moldings of type indicated at perimeter of acoustical ceiling area and at locations 

where necessary to conceal edges of acoustical units.  Screw-attach moldings to substrate at 
intervals not over l6 inches on center and not more than 3 inches from ends, leveling with ceiling 
suspension system to tolerance of l/8 inch in l2 feet.  Miter corners accurately and connect 
securely. 

 
D. Install acoustical panels in coordination with suspension system, with edges concealed by support 

of suspension members.  Scribe and cut panels to fit accurately at borders and at penetrations.  
Install hold-down clips in areas indicated, and in areas where required by governing regulations or 
for fire- resistance ratings; space as recommended by panel manufacturer, unless otherwise 
indicated or required.  

 
3.05 ADJUSTING AND CLEANING 

 
A. Adjust sags or twists which develop in the ceiling system and replace parts that are damaged or 

faulty. 
 
B. Clean exposed surfaces of acoustical ceilings, including trim, edge moldings, and suspension 

members; comply with manufacturer's instructions for cleaning and touch-up of minor finish 
damage.  Remove and replace work that cannot be successfully cleaned and repaired to 
permanently eliminate evidence of damage.   

 
 
 

***END OF SECTION*** 
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SECTION 09900   PAINTS AND COATINGS  
 
PART 1 GENERAL  
 
1.01 SECTION INCLUDES  
 

A. Painting and finishing of exterior and interior exposed items and surfaces throughout the project, 
except as otherwise indicated.  Surface preparation, priming and finish coats specified in this 
Section are in addition to shop priming and surface treatment specified under other Sections of 
the Work. 

 
B. The Work includes field painting of exposed bare and covered pipes and ducts (including color 

coding), and of hangers, exposed steel and iron work, and primed metal surfaces of equipment 
installed under the mechanical and electrical Work, except as otherwise indicated. 

 
C. "Paint" means all coating systems materials, including primers, emulsions, enamels, stains, 

sealers and fillers, and other applied materials whether used as prime, intermediate or finish 
coats.  

 
D. Paint all exposed surfaces whether or not colors are designated in "schedules", except where the 

natural finish of the material is specifically noted as a surface not to be painted. Where items or 
surfaces are not specifically mentioned, paint these the same as adjacent similar materials or 
areas.  If color or finish is not designated, the MDOT Architect will select these from standard 
colors available for the materials system specified.     

 
1.02 PAINTING NOT INCLUDED:  The following categories of Work are not included as parts of the 

field-applied finish Work, or are included in other Sections of these Specifications. 
 

A. Shop Priming:  Unless otherwise specified, shop priming of ferrous metal items is included under 
the various Sections for structural steel, miscellaneous metal, hollow metal work, and similar 
items.  Also, for fabricated or factory-built mechanical and electrical equipment or accessories. 

 
B. Pre-Finished Items:  Unless otherwise indicated, do not include painting when factory-finishing or 

installer finishing is specified for such items as (but not limited to) plastic toilet enclosures, 
prefinished partition systems, acoustic materials, architectural woodwork and casework, finished 
mechanical and electrical equipment including light fixture, switch-gear and distribution cabinets, 
elevator entrance frames, door and equipment. 

 
C. Concealed Surfaces:  Unless otherwise indicated, painting is not required on surfaces such as 

walls or ceilings in concealed areas and generally inaccessible areas, foundations spaced, furred 
areas, utility tunnels, pipe spaces, duct shafts and elevator shafts. 

 
D. Finished Metal Surfaces:  Metal surfaces of anodized aluminum, stainless steel, chromium plate, 

copper, bronze and similar finished materials will not require finish painting, unless otherwise 
indicated. 

 
E. Operating Parts and Labels:  Moving parts of operating units, mechanical and electrical parts, 

such as valve and damper operators, linkages, sinkages, sensing devices, motor and fan shafts 
will not require finish painting, unless otherwise indicated.  Do not paint over any code-required 
labels, such as Underwriter's Laboratories and Factory Mutual, or any equipment identification, 
performance rating, name, or nomenclature plates. 

 
1.03 RELATED SECTIONS:  Section 09050 – Color Design. 
 
1.04   SUBMITTALS 

 
A. Product Data:  Submit manufacturer's technical information including basic materials analysis and 

application instructions for each coating material specified.  
 

B. Samples:  Submit color samples for selection by MDOT Architect from full range of colors. 
 
 
 
1.05 QUALITY ASSURANCE: On actual wall surfaces and other exterior and interior building 

components, duplicate painted finishes as specified.  On at least 100 sq. ft. of surface as directed, 

195



 -133- S.P.No. 907-242-136 -- Cont'd 

provide full-coat finish samples until required sheen, color and texture is obtained; simulate 
finished lighting conditions for review of in-place Work. 

     
1.06 DELIVERY AND STORAGE:  Deliver all materials to the job site in original, new and unopened 

packages and containers bearing manufacturer's name and label, and the following information:   
 

1. Name or title of material. 
2. Fed. Spec. Number, if applicable. 
3. Manufacturer's stock number and date of manufacturer. 
4. Manufacturer's name. 
5. Contents by volume, for major pigment and vehicle constituents. 
6. Thinning instructions. 
7. Application instructions. 
8. Color name and number.  

 
1.07 PROJECT CONDITIONS 
 

A. Apply water-base paints only when the temperature of surfaces to be painted and the surrounding 
air temperatures are between 50 degrees F. and 90 degrees F. unless otherwise permitted by the 
paint manufacturer's printed instructions. 

 
B. Apply solvent-thinned paints only when the temperature of surfaces to be painted and the 

surrounding air temperatures are between 45 degrees F. and 95 degrees F. unless otherwise 
permitted by the paint manufacturer's printed instructions. 

 
C. Do not apply paint in snow, rain, fog or mist; or when the relative humidity exceeds 85 percent; or 

to damp or wet surfaces; unless otherwise permitted by the paint manufacturer's printed 
instruction.  Painting may be continued during inclement weather only if the areas and surfaces to 
be painted are enclosed and heated within the temperature limits specified by the paint 
manufacturer during application and drying periods.    

 
PART 2 PRODUCTS  
 
2.01 ACCEPTABLE  MANUFACTURERS 
 

A. Drawings and specifications are based on products manufactured by ICI Dulux Paints, 925 Euclid 
Ave., Cleveland, OH 44115. Tel. (800) 984-5444. 

 
B. Equivalent products by the following manufacturers are acceptable: 
 

1. Devoe - 925 Euclid Ave., Cleveland, OH 44115.Tel. (888) 265-6753.  
2. Benjamin Moore & Company, 51 Chestnut Ridge Road, Montvale, NJ 07645.  Tel. (800) 

344-0400. 
3. Porter Paints, 400 S. 13th Street, Louisville, KY 40203.  Tel. (800) 332-6270. 
4. PPG Architectural Finishes, Inc., One PPG Place, Pittsburgh, PA 15272.          Tel. (800) 

441-9695. 
5. Sherwin-Williams Company, 101 Prospect Ave., NW, Cleveland, OH 44115.    Tel. (800) 

321-8194. 
 

C. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures 

 
2.02  COLORS AND FINISHES 
  

A. Paint colors, surface treatments, and finishes will be selected from color chips submitted by 
contractor.  Prior to beginning Work, the MDOT Architect will select color chips for surfaces to be 
painted.  Use representative colors when preparing samples for review.  Final acceptance of 
colors will be from samples. 

 
B. Color Pigments:  Pure, non-fading, applicable types to suit the substrates and service indicated.  

Lead content in the pigment, if any, is limited to contain not more than 0.5 percent lead, as lead 
metal based on the total non-volatile (dry-film) of the paint by weight. 

 
C. Paint Coordination:  Provide finish coats which are compatible with prime paints used.  Review 

other sections of these Specifications in which prime paints are to be provided to ensure 
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compatibility of total coats system for various substrates.  Upon request from other trades, furnish 
information on characteristics of finish materials provided for use, to ensure compatible prime 
coats are used.  Provide barrier coats over incompatible primer or remove and reprime as 
required. Notify the Project Engineer / MDOT Architect in writing of any anticipated problems using 
specified coating systems with substrates primed by others.   

 
2.03 MATERIAL QUALITY  
 

A. Provide the best quality grade of the various types of coatings as regularly manufactured by 
acceptable paint materials manufacturers.  Materials not displaying the manufacturer's 
identification as a standard, best grade product will not be acceptable.  Proprietary names used to 
designate colors or materials are not intended to imply that products of the named manufacturers 
are required to the exclusion of equivalent products of other manufacturers. 

 
B. Provide undercoat paint produced by the same manufacturer as the finish coats.  Use only 

thinners approved by the paint manufacturer, and use only within recommended limits.  
 
2.04 PAINT SYSTEMS:  Provide the following paint systems for the various substrates, as indicated.     
 

A. Exterior Paint Systems are as follows:   
 
 1. Ferrous Metal 

1st Coat – Waterborne Acrylic Primer – ICI Devflex # 4020 
2nd Coat – Waterborne Acrylic Semi Gloss Enamel – ICI Devflex # 4206 
3rd Coat – Waterborne Acrylic Semi Gloss Enamel – ICI Devflex # 4206 
(First coat not required on items that are shop primed.) 
Not less than 2.5 mils dry film thickness.   
 

 2. Zinc Coated Metal 
1st Coat – Waterborne Acrylic Primer – ICI Devflex # 4020 
2nd Coat – Waterborne Acrylic Semi Gloss Enamel – ICI Devflex # 4206 
3rd Coat – Waterborne Acrylic Semi Gloss Enamel – ICI Devflex # 4206 

   Not less than 2.5 mils dry film thickness. 
 

B. Interior Paint Systems are as follows: 
 
 1. Gypsum Drywall 

1st Coat – Latex Primer – ICI Ultra-Hide # 1030 
2nd Coat – Alkyd Semi Gloss Enamel – ICI Ultra-Hide # 1516 
3rd Coat – Alkyd Semi Gloss Enamel – ICI Ultra-Hide # 1516 
Not less than 2.5 mils dry film thickness. 

 
2. Gypsum Drywall (in wet areas) 

1st Coat – Waterborne Primer – ICI Ultra-Hide Gripper # 3210 
2nd Coat – Polyamide Epoxy Gloss – ICI Tru-Glaze # 4508 
3rd Coat – Polyamide Epoxy Gloss – ICI Tru-Glaze # 4508 
Not less than 4.0 mils dry film thickness. 

 
 3. Concrete Masonry Units (Enamel) 

1st Coat – Surface Filler – ICI Bloxfil # 4000 
2nd Coat – Waterborne Primer – ICI Ultra-Hide Gripper # 3210 
3rd Coat – Alkyd Semi Gloss Enamel – ICI Ultra-Hide # 1516 
Apply filler coat at a rate to ensure complete coverage with all pores filled.  Not 
less than 4.0 mils dry film thickness, excluding first coat. 

 
 4.  Zinc Coated Metal 

1st Coat – Waterborne Acrylic Primer – ICI Devflex # 4020 
2nd Coat – Waterborne Acrylic Semi Gloss Enamel – ICI Devflex # 4206 
3rd Coat – Waterborne Acrylic Semi Gloss Enamel – ICI Devflex # 4206    Not 
less than 2.5 mils dry film thickness. 

 
 5. Ferrous Metal 

1st Coat – Waterborne Acrylic Primer – ICI Devflex # 4020 
2nd Coat – Waterborne Acrylic Semi Gloss Enamel – ICI Devflex # 4206 
3rd Coat – Waterborne Acrylic Semi Gloss Enamel – ICI Devflex # 4206 
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(First coat not required on items that are shop primed.) 
Not less than 2.5 mils dry film thickness. 

 
6. Painted Woodwork 

1st Coat – Alkyd Enamel Undercoat – ICI Ultra-Hide # 1120 
2nd Coat – Alkyd Semi Gloss Enamel – ICI Ultra-Hide # 1516 
3rd Coat – Alkyd Semi Gloss Enamel – ICI Ultra-Hide # 1516 
Not less than 2.5 mils dry film thickness. 
 
 

PART 3 EXECUTION  
 
3.01 EXAMINATION 
 

A. Applicator must examine the areas and conditions under which painting Work is to be applied and 
notify the Contractor in writing of conditions detrimental to the proper and timely completion of the 
Work.  Do not proceed with the Work until unsatisfactory conditions have been corrected in a 
manner acceptable to the Applicator.  Starting of painting Work will be construed as the 
Applicator's acceptance of the surfaces and conditions within any particular area. 

 
B. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions otherwise 

detrimental to the formation of a durable paint film.     
 
3.02 SURFACE PREPARATION:  Perform preparation and cleaning procedures in strict accordance 

with the paint manufacturer's instructions and as herein specified, for each particular substrate 
condition.  Remove all hardware, hardware accessories, machined surfaces, plates, lighting 
fixtures, and similar items in place and not to be finish-painted, or provide surface-applied 
protection prior to surface preparation and painting operations. Remove, if necessary, for the 
complete painting of the items and adjacent surfaces.  Following completion of painting of each 
space or area, re-install the removed items by workmen skilled in the trades involved.  Clean 
surfaces to be painted before applying paint or surface treatments.  Remove oil and grease prior 
to mechanical cleaning.  Schedule the cleaning and painting so that contaminates from the 
cleaning process will not fall onto wet, newly painted surfaces. 

 
A. Ferrous Metals:   
 

1. Clean ferrous surfaces, which are not galvanized or shop-coated, of oil, grease, dirt, loose 
mill scale and other foreign substances by solvent or mechanical cleaning. 

 
2. Touch-up shop-applied prime coats wherever damaged or bare, where required by other 

Sections of these Specifications. Clean and touch-up with the same type shop primer.   
 

B. Galvanized Surfaces:  Clean free of oil and surface contaminants with acceptable non-petroleum 
based solvent. 

 
C. Wood: Clean wood surfaces to be painted of all dirt, oil, or other foreign substances with 

scrapers, mineral spirits, and sandpaper, and dust off.  Scrape and clean small, dry, seasoned 
knots and apply a thin coat of white shellac or other recommended knot sealer before application 
of the priming coat. 

 
1. Prime or seal wood required being job-painted, immediately upon delivery to job.  Prime 

edges, ends, faces, under sides, and backsides of such wood, including cabinets, 
counters, cases, etc. After priming, fill holes and imperfections in finish surfaces with putty 
or plastic wood-filler.  Sandpaper smooth when dry. 

 
3.03 MATERIALS PREPARATION:  Mix and prepare painting materials in accordance with 

manufacturer's directions.  Store materials not in actual use in tightly covered containers.  
Maintain containers used in storage, mixing and application of paint in a clean condition, free of 
foreign materials and residue.  Stir materials before application to produce a mixture of uniform 
density, and stir as required during the application of the materials.  Do not stir surface film into 
the material.  Remove the film and if necessary, strain the material before using. 

 
3.04 APPLICATION  
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A. Apply paint in accordance with the manufacturer's directions.  Use applicators and techniques 
best suited for the substrate and type of material being applied. Apply additional coats when 
undercoats, stains or other conditions show through the final coat of paint, until the paint film is of 
uniform finish, color and appearance.  Give special attention to insure that all surfaces, including 
edges, corners, crevices, welds, and exposed fasteners receive a dry film thickness equivalent to 
that of flat surfaces.    

 
B. Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces.  

Paint surfaces behind permanently fixed equipment or furniture with prime coat only before final 
installation of equipment.  Paint interior surfaces of ducts, where visible through registers or 
grilles, with a flat, non-specular black paint.  Paint the back- sides of access panels, and 
removable or hinged covers to match the exposed surfaces. 

 
C. Finish exterior doors on tops, bottoms and side edges the same as the exterior faces, unless 

otherwise indicated. 
 

D. Sand lightly between each succeeding enamel or varnish coat. 
 

E. Omit the first coat (primer) on metal surfaces that have been shop-primed and touch-up painted, 
unless otherwise indicated.     

 
F. Scheduling Painting:  Apply the first-coat material to surfaces that have been cleaned, pretreated 

or otherwise prepared for painting as soon as practicable after preparation and before subsequent 
surface deterioration.  Allow sufficient time between successive coatings to permit proper drying.  
Do not re-coat until paint has dried to where it feels firm, does not deform or feel sticky under 
moderate thumb pressure, and the application of another coat of paint does not cause lifting or 
loss of adhesion of the undercoat.  

 
G. Minimum Coating Thickness:  Apply each material at not less than the manufacturer's 

recommended spreading rate, to establish a total dry film thickness as indicated or, if not 
indicated, as recommended by coating manufacturer. 

 
H. Mechanical and Electrical Work:  Painting of mechanical and electrical Work is limited to those 

items exposed in mechanical equipment rooms and in occupied spaces. 
 

1. Mechanical items to be painted include, but are not limited to, the following: 
 

a. Piping, pipe hangers, and supports. 
b. Heat exchangers. 
c. Tanks. 
d. Ductwork, insulation. 
e. Motor, mechanical equipment and supports. 
f. Accessory items. 

 
2. Electrical items to be painted include, but are not limited to, the following; 
 

a. Conduit and fittings. 
b. Switchgear. 
 

I. Prime Coats:  Apply a prime coat of material which is required to be painted or finished, and which 
has not been prime coated by others.  Re-coat primed and sealed surfaces where there is 
evidence of suction spots or unsealed areas in first coat, to assure a finish coat with no burn-
through or other defects due to insufficient sealing. 

 
J. Pigmented (Opaque) Finishes:  Completely cover to provide an opaque, smooth surface of 

uniform finish, color appearance and coverage.  Cloudiness, spotting, holidays, laps, brush marks, 
runs, sags, or other surface imperfections will not be acceptable.  

 
K. Completed Work:  Match approved samples for color, texture and coverage.  Remove, refinish or 

repaint Work not in compliance with specified requirements.   
 
3.03 CLEANING AND PROTECTION  
 

A. Cleaning: During the progress of the Work, remove from the site all discarded paint materials, 
rubbish, cans and rags at the end of each workday.  Upon completion of painting work, clean 
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window glass and other paint-spattered surfaces.  Remove spattered paint by proper methods of 
washing and scraping, using care not to scratch or otherwise damage finished surfaces. 

 
B. Protection:  Protect Work of other trades, whether to be painted or not, against damage by 

painting and finishing Work. Correct any damage by others for protection of their Work, after 
completion of painting operations.  At the completion of Work of other trades, touch-up and 
restore all damaged or defaced painted surfaces.   

 
 
 

***END OF SECTION*** 
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SECTION 09964   HIGH-PERFORMANCE FLOOR COATINGS  
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES:  A trowel-applied, multi-colored epoxy surfacer designed to be a 

decorative and protective overlay for concrete floors including seal coats and cove base. 
 
1.02 RELATED SECTIONS: Section 09050 – Color Design. 
 
1.03 SUBMITTALS 
 

A. Product Data:  Submit manufacturer's technical information including basic materials analysis, 
performance properties, and application instructions for each coating material specified and 
maintenance instructions. 

 
B. Samples:  Provide samples of each color and material to be applied, with texture to simulate 

actual conditions, on representative samples of the actual substrate.  Resubmit samples as 
requested until the required sheen, color and texture is achieved. 

 
1.04 QUALITY ASSURANCE 
 

A. Single Source Responsibility:  Provide primers and undercoat material produced by the same 
manufacturer as the finish coats.  Use only thinners recommended by the manufacturer, and only 
within recommended limits. 

 
B. Coordination of Work:  Review sections in which other coatings are provided to ensure 

compatibility of the total systems for various substrates.  Upon request, furnish information on 
characteristics of specified finish materials, to ensure that compatible prime coats are used.  
Notify the MDOT Architect of problems anticipated using the coatings systems specified. 

 
C. Field Samples:   

 
1. On actual floor surfaces, duplicate coating finishes of prepared samples.  Provide full-coat 

finish samples on at least 20 square feet of surface, until required sheen, color, and 
texture are obtained; simulate finished lighting conditions for review of in-place Work.  
Final acceptance of colors will be from job applied samples. 

 
2. The MDOT Architect will select one area or surface to represent surfaces and conditions 

for each type of coating and substrate to be coated.  Apply coatings in this area or surface 
in accordance with the schedule, or as specified.  After finishes are accepted, this room, 
area or surface will be used for evaluation of coating systems of a similar nature. 

 
D. Applicator:  Work shall be performed by a firm with not less than 5 years successful experience in 

special coating applications employing personnel skilled in the application processes and 
operation indicated.  The firm is to be licensed by the State of Mississippi as a special coatings 
contractor.  The applicator shall be certified by the manufacturer as qualified to install the 
manufacturer’s product. 

 
E. Manufacturer Qualifications: A firm with not less than ten years successful experience in 

producing chemically resistant coating materials. 
1.05 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver materials to the job site in the manufacturer's original, new, unopened packages and 
containers bearing manufacturer's name and label and the following information: 

 
1. Name or title of material. 
2. Federal Specification number, if applicable. 
3. Manufacturer's name, stock numbers and dates of manufacture. 
4. Contents by volume, for major pigment and vehicle constituents. 
5. Thinning and application instructions. 
6. Color name and number. 
7. Handling instructions and precautions. 

 
B. Store materials not in actual use in tightly covered containers maintained between 60 to 85 

degrees F.  Maintain containers used in storage of coatings in a dry, clean condition, free of 
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foreign materials and residue.  Protect from freezing and moisture.  Keep storage area neat and 
orderly.  Remove oily rags and waste daily. Take necessary precautionary measures to ensure 
that workmen and work areas are adequately protected from fire hazards and health hazards 
resulting from handling, mixing and application of coatings. 

 
1.06 PROJECT CONDITIONS:  Apply coatings only when the temperature of surfaces to be coated 

and surrounding air temperatures are above 60 degrees F, unless otherwise permitted by 
manufacturer's printed instructions.  Do not apply coatings in snow, rain, fog or mist, or when the 
relative humidity exceeds 50 percent, or to damp or wet surfaces unless otherwise permitted by 
manufacturer's printed instructions.  Allow wet surfaces to dry thoroughly and attain the 
temperature and conditions specified before proceeding with or continuing the coating operation. 
Prior to application concrete substrate shall have cured 30 days and pass ASTM-D 4263 moisture 
test.  Concrete substrate shall contain no curing compounds or accelerators.  Concrete shall have 
a light broom finish, and be free of grease or laitance. 

 
PART 2 PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Drawings and Specifications are based on MasterQuartz DQS Decorative Quartz Surfacing as 
manufactured by Polymerica, Inc., 609 Fertilla Street, Carrollton, GA 30117.               Tel. (800) 
762-1678.  Local sales representative is Derek Simon.  Tel. (601) 853-3057. 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. International Coatings, Inc., 2925 Lucy Lane, Franklin Park, IL 60131.                 Tel. (800) 

624-8919. 
2. Valspar-Federal Flooring, 2841 S. Ashland Ave., Chicago, IL 60608.                   Tel. (800) 

637-7793. 
 

C. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures 
 

2.02 COATING MATERIALS:  MasterQuartz DQS is installed at a nominal 3/16 inch to 1/4 inch 
thickness consisting of the following: 

 
A. MasterShield IEP 100 percent solids penetrating primer. 
 
B. MasterQuartz DQS trowel applied epoxy/quartz surfacer. 

 
C. MasterShield CRB-OP seal coat. 

 
D. MasterShield CRB-OP final coat for a clear, chemically resistant, orange peel finish. 

 
2.03 CONTROL JOINT MATERIAL:  JointMaster CJC semi-rigid, stress-relieving epoxy joint  

filler. 
 
2.04 WATERPROOFING:  MasterProof EWM liquid applied, 100 percent solids elastomeric 

compound. 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION: Installer must examine areas and conditions under which this Work is to be 

installed and notify the Contractor in writing of conditions detrimental to the proper and timely 
completion of the Work.  Do not proceed with the Work until unsatisfactory conditions have been 
corrected in a manner acceptable to the installer. 

 
3.02 PREPARATION:  Provide surface-applied protection to walls prior to surface preparation and 

coating. 
 

A. Clean surfaces before applying coatings or surface treatments.  Schedule cleaning and coating 
application so dust and other contaminates will not fall on wet, newly coated surfaces. 

 
B. Surface Preparation:  Perform surface preparation and cleaning in compliance with the 

manufacturer's instructions for the particular substrate conditions, and as specified.  No 
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sandblasting will be allowed.  Notify the Project Architect in writing of anticipated problems using 
coatings specified with substrates primed or finished by others. 

 
C. Clean all surfaces, remove oil, grease, dirt, loose mill scale, bitumen, and other foreign 

substances. 
 
3.03 MATERIAL PREPARATION:  Carefully mix and prepare materials in compliance with the coating 

manufacturer's directions.  Do not exceed recommended pot life depending on temperature and 
humidity. 

 
3.04 APPLICATION:  Apply coatings in accordance with manufacturer's directions.  Use applicators 

best suited for the material being applied.  Provide finish coats compatible with the primers used.   
 
A. The number of coats and film thickness required is the same regardless of the application 

method.  Do not apply succeeding coats until the previous coat has cured as recommended by 
the manufacturer. 

 
B. Coat surfaces under movable equipment and furniture the same as similar exposed surfaces. 
 
C. Minimum Coating Thickness:  Apply each material at not thinner than the manufacturers 

recommended minimum wet mil thickness and spreading rate.  Provide total dry film thickness of 
the entire system. 

 
D. Waterproofing:  Concrete floors on or below grade shall be adequately waterproofed beneath and 

at the perimeter of the slab.  Apply 2 coats at a minimum of 25 mils DFT in compliance with 
manufacturer’s directions.  

 
E. Primer:  Components shall be squeegee-applied, then back-rolled with a short nap roller. 
 
F. Surfacer:  Components shall be mixed and screeded to a uniform thickness, then finished by 

hand or power trowel in strict accordance with manufacturer’s instructions. 
 
G. Seal Coat:  Components shall be mixed and squeegee-applied, then back-rolled with a short  nap 

roller.  Application rate shall be 100-125 square feet per gallon. 
 
H. Final Coat: Components shall be mixed and squeegee-applied, then back-rolled to achieve an 

orange peel finish.  Application rate shall be 175-200 square feet per gallon.  
 
I. Integral Cove Base:  Cove base shall be installed integral with the floor in 4-inch height. 
 
J. Control Joints:  Where the overlayment covers control joints in the substrate, a joint shall be saw 

cut into the finished cured floor, and filled JointMaster CJC in accordance with manufacturer’s 
instructions. 

 
K. Chasing:  All areas in which the installed overlayment does not abut against a vertical surface 

shall be chased.  The chase shall be 3/4-inch wide with the outside edge chiseled to a straight 
saw cut with a minimum depth of 1/2-inch.  Prime and trowel surfacer into chase along with rest of 
floor in accordance with manufacturer’s instructions. 

 
L. Cracks:  All cracks shall be routed out to 1/4-inch minimum width and depth and filled with 

JointMaster EJC elastomeric joint compound in accordance with manufacturer’s instructions.  
 
M. Completed Work:  Match approved samples for color, texture and coverage.  Remove, refinish or 

recoat work not in compliance with specified requirements. 
 
 
 
 
 
 
 

3.05 FIELD QUALITY CONTROL 
 

A. The MDOT Architect reserves the right to invoke the following test procedure at any time, and as 
often as he deems necessary, during the period when coating operations are being conducted.  
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The MDOT Architect will engage the services of an independent testing laboratory to sample the 
coating being used.  Samples of material delivered to project site will be taken, identified and 
sealed, and certified in the presence of the Contractor. 

 
B. The independent testing laboratory will perform appropriate tests for the following characteristics 

as required by the Owner: 
 

1. Quantitative materials analysis. 
 2. Absorption. 

3. Accelerated weathering and Color retention. 
 4. Alkali and mildew resistance. 

5. Abrasion resistance. 
 6. Apparent reflectivity. 

7. Washability. 
 8. Re-coating. 
 9. Skinning. 
 

C. If the results show materials being used do not comply with requirements, the Contractor may be 
directed to stop Work.  One or more of the following shall then be done: 

 
1. Remove non-complying materials. 
2. Pay for testing. 
3. Re-coat surfaces coated with rejected materials. 
4. Remove rejected materials from previously coated surfaces if, upon re-coating with 

specified materials, the two coatings are not compatible. 
 
 3.06 CLEANING 
 

A. At the end of each workday, remove rubbish, empty cans, rags and other discarded materials 
from the site. 

 
B. Upon completion of work, clean walls and spattered surfaces.  Remove spattered coatings by 

washing, scraping or other proper methods, using care not to scratch or damage adjacent finished 
surfaces. 

 
3.07 PROTECTION  
 

A. Protect work of other trades, whether to be coated or not, against damage from coating.  Provide 
protection of existing buildings and equipment, landscaping, site improvements, vehicles, and 
other personal property in the area of construction.  Correct damage by cleaning, repairing, 
replacing, and re-coating as acceptable to the MDOT Architect.  Leave in an undamaged 
condition. 

 
B. Provide "Wet Paint" signs to protect newly coated finishes.  Remove temporary protective 

wrappings provided by others for protection of their work, after completion of coating operations. 
 

C. At completion of construction activities of other trades, touch-up and restore damaged or defaced 
coated surfaces. 

 
 
 

***END OF SECTION*** 
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SECTION 10200   LOUVERS AND VENTS  
 
PART 1 GENERAL    
 
1.01 SECTION INCLUDES: Extruded aluminum louvers with insect screens as indicated on the 

Drawings, including indications of sizes and locations. 
 
1.02 RELATED SECTION:  Section 09050 – Color Design. 
 
1.03 SUBMITTALS 
 

A. Product Data: Submit manufacturer's specifications; certified test data, where applicable; and 
installation instructions for required products, including finishes. 

 
B. Shop Drawings:  Submit Shop Drawings for the fabrication and erection of louver units and 

accessories. Include plans, elevations and details of sections and connections to adjoining Work.  
Indicate materials, finishes, fasteners, joinery and other information to determine compliance with 
specified requirements. 

 
C. Samples:  Submit 6-inch square samples of each required finish.  Prepare samples on metal of 

same gage and alloy to be used in Work.  Where normal color and texture variations are to be 
expected, include two or more units in each sample showing limits of such variations. 

 
1.04 QUALITY ASSURANCE  
  

A. Performance Requirements:  Where louvers are indicated to comply with specific performance 
requirements, provide units whose performance ratings have been determined in compliance with 
Air Movement and Control Association (AMCA) Standard 500. 

 
B. SMACNA Recommendations: Comply with SMACNA "Architectural Sheet Metal Manual" 

recommendations for fabrication, construction details and installation procedures, except as 
otherwise indicated. 

 
C. Field Measurements:  Verify size, location and placement of louver units prior to fabrication, 

wherever possible. 
 

D. Shop Assembly:  Coordinate field measurements and Shop Drawings with fabrication and shop 
assembly to minimize field adjustments, splicing, mechanical joints and field assembly of units.  
Pre-assemble units in shop to greatest extent possible and disassemble as necessary for 
shipping and handling limitations. Clearly mark units for re-assembly and coordinated installation. 

 
1.05 DELIVERY, STORAGE, AND HANDLING:  Deliver materials and products in labeled protective 

packages.  Store and handle in strict compliance with manufacturers’ instructions and 
recommendations.  Protect from damage from weather, excessive temperatures and construction 
operations 

 
PART 2 PRODUCTS     
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Equivalent products by the following manufacturers are acceptable: 
1. All-Lite Louvers, 100 Sams Creek Road, Mineral Wells, WV 26150.  Tel. (304) 489-8113. 
2. American Warming and Ventilating, 7301 International Drive, Holland, OH 43528.  Tel.  

(419) 865-5000. 
3. Construction Specialties, Inc., 49 Meeker Ave., Cranford, NJ 07016. Tel. (908) 272-5200 
4. Ruskin Manufacturing, 3900 Doctor Greaves Rd., Kansas City, MO 64030.             

Tel. (816) 761-7476. 
 

B. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures 

 
 
 
 
2.02 WALL LOUVERS 
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A. Double Drainable Blade Fixed (gable) Louver: 4 inch deep extruded aluminum drainable louver 

equal to C/S Model A4157.  Free area to be 51.4 percent minimum for 48 inches square.  
Pressure drop to be no more than 0.07-inch of water gage at 649 FPM in intake direction. 

 
2.03 MATERIALS 
 

A. Aluminum Sheet:  ASTM B 209, Alloy 3003 or 5005 with temper as required for forming, or as 
otherwise recommended by metal producer to provide required finish. 

 
B. Aluminum Extrusions:  ASTM B 221, Alloy 6063-T52. Blade and frame thickness shall be 0.081 

inch minimum. 
 

C. Fastenings:  Use same material as items fastened, unless otherwise indicated.  Fasteners for 
exterior applications may be hot-dip galvanized, stainless steel or aluminum.  Provide types, 
gages, and lengths to suit unit installation conditions. Use Phillips flat-head machine screws for 
exposed fasteners, unless otherwise indicated. 

 
D. Anchors and Inserts:  Use non-ferrous metal or hot-dip galvanized anchors and inserts for exterior 

installations and elsewhere as required for corrosion resistance.  Use steel or lead expansion bolt 
devices for drilled-in-place anchors. Furnish inserts, as required, to be set into concrete or 
masonry work. 

 
E. Bituminous Paint:  SSPC-Paint 12 (cold-applied asphalt mastic). 

 
2.04 FABRICATION, GENERAL  
 

A. Provide louvers and accessories of design, materials, sizes, depth, arrangement, and metal 
thickness indicated, or if not indicated, as required for optimum performance with respect to 
airflow; water penetration; air leakage; strength; durability; and uniform appearance. 

 
B. Fabricate frames including integral sills to suit adjacent construction with tolerances for 

installation, including application of sealant in joints between louvers and adjoining Work. 
 

C. Include supports, anchorage, and accessories required for complete assembly. 
 

D. Provide hidden vertical mullions of type and at spacing indicated but not further apart than 
recommended by manufacturer or 60 inches on center, whichever is less.  At horizontal joints 
between louver units provide horizontal mullions except where continuous vertical assemblies are 
indicated. 

 
E. Provide sill extensions and loose sills made of same material as louvers, where indicated, or 

required for drainage to exterior and to prevent water penetrating to interior.  Setback dimension is 
3-3/4 inches to 6 inches. 

 
F. Join frame members to one another and to stationary louver blades.  Maintain equal blade 

spacing, including separation between blades and frames at head and sill, to produce uniform 
appearance. 

 
G. Finish:  Kynar 500 (70% PVDF), AAMA 2650, finish to be selected by MDOT Architect from full 

range of standard colors. 
 
2.05 LOUVER SCREENS  
 

A. Provide removable screens for exterior louvers.  Fabricate screen frames of same metal and 
finish as louver units to which secured, unless otherwise indicated. Provide frames consisting of 
U-shaped metal for permanently securing screen mesh. 

 
B. Use insect screens of 18X14 aluminum mesh and additional 1/2-inch sq. mesh, 0.050-inch 

aluminum wire bird screen. Locate screens on inside face of louvers, unless otherwise indicated.  
Secure screens to louver frames with machine screws, spaced at each corner and at 12 inches 
on center between.  

 
C. Use bird screen only for louvers that are connected to duct work, operable dampers or fans. 
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PART 3 EXECUTION  
 
3.01 PREPARATION:  Coordinate setting drawings, diagrams, templates, instructions and directions 

for installation of anchorage.  Coordinate delivery of such items to Project Site. 
 
3.02 INSTALLATION  
 

A. Locate and place louver units plumb, level and in proper alignment with adjacent Work.  Use 
concealed anchorage wherever possible.  Provide brass or lead washers fitted to screws where 
required to protect metal surfaces and to make a weather-tight connection. 

 
B. Form tight joints with exposed connections accurately fitted together.  Provide reveals and 

openings for sealant and joint fillers, as indicated. 
 

C. Repair finishes damaged by cutting, welding, soldering, and grinding operations required for fitting 
and jointing. Restore finishes so there is no evidence of corrective Work. Return items that cannot 
be refinished in field to shop, make required alterations and refinish entire unit, or provide new 
units, at Contractor's option. 

 
D. Protect galvanized and non-ferrous metal surfaces from corrosion or galvanic action by 

application of a heavy coating of bituminous paint on surfaces, which will be in contact with 
concrete, masonry or dissimilar metals. 

 
E. Refer to Section 07920 for sealant in connection with installations of louvers. 

 
 

 
***END OF SECTION*** 
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SECTION 10260   WALL AND CORNER GUARDS 
 
PART 1 GENERAL    
 
1.01 SECTION INCLUDES:  Vinyl / Acrylic surfaced mounted Corner Guards.  
 
1.02 RELATED SECTIONS:  Section 09050 – Color Design. 
 
1.03 SUBMITTALS   
 

A. Product Data:  Submit manufacturer’s technical data and installation instructions for corner 
guards. 

 
B. Samples:  Submit samples of material finishes, profiles and colors for corner guards. 

 
 
PART 2 PRODUCTS     
 
2.01 ACCEPTABLE  MANUFACTURERS 

 
A. Equivalent products by the following manufacturers are acceptable: 

 
1. Arden Architectural Specialties, Inc., 151 Fifth Ave. NW, Suite J, Saint Paul, MN 55112-3268.  

Tel. (651) 631-1607. 
2. Construction Specialties, Inc., P.O. Box 380, Muncy, PA 17156.                              Tel. (570) 

546-5941. 
3. Koroseal Wall Protection Systems, Inc. 3875 Embassy Pkwy., Fairlawn, OH 44333. Tel. (330) 

668-7600. 
 

B. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures 

 
2.02 CORNER GUARDS:  Corner guards shall be installed full height at all outside corners in corridors 

and elsewhere as directed by the MDOT Architect. Eight units total are required. Corner guards 
shall be equal to C/S Model SSM-20 series surface mounted corner guards with optional full 
height aluminum retainers, vinyl covers and matching top and bottom end caps.  Color to be 
selected by MDOT Architect from full range of standard colors.  

 
 
PART 3 EXECUTION  
 
3.02 INSTALLATION:  Install units plumb and level, in locations as shown or described.  Securely 

attach to supporting structure, in accordance with manufacturer’s installation instructions. 
 
3.02 CLEANING AND PROTECTION:  At completion of installation, clean surfaces in accordance with 

manufacturer’s instructions.  Protect units from damage until acceptance by Owner. 
 
 
 

***END OF SECTION*** 
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SECTION 10350   FLAG POLES 
 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES:  Aluminum flagpoles, ground mount, halyards and accessories. 
 
1.02 PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION: Furnish anchor 

devices and foundation tube sleeve to Section 03300 Cast-in-Place Concrete for placement. 
 
1.03 RELATED SECTIONS:  Section 03300 Cast-in-Place Concrete: Concrete base construction.  
 
1.04 REFERENCES  
 

A. AASHTO M-36 – Corrugated Metal Culvert Pipe. 
 
B. ANSI / ASTM B221 – Aluminum-Alloy Extruded Bar, Rod, Wire, Shape, and Tube.   

 
1.05 SYSTEM DESCRIPTION 
 

A. Type:  Ground set fixed type. 
 
B. Pole Design: Cone tapered. 
 
C. Nominal Height: 30 feet measured from ground. 
 
D. Halyard: External type. 
 

1.06 PERFORMANCE: Pole without flag: Resistant without permanent deformation, 90 miles per hour 
wind velocity, non-resonant, safety design factor of 2.5.  

 
1.07 SUBMITTALS  
 

A. Product Data: Provide product data on pole, accessories, and configurations. 
 
B. Shop Drawings: Indicate detailed dimensions, base details, anchor requirements, imposed loads, 

and manufacturer’s installation instructions. 
 
1.08 DELIVERY, STORAGE AND HANDLING 
 

A. Spiral wrap flagpole with protective covering and pack in protective shipping tubes or containers. 
 
B. Protect flagpole and accessories on site from damage or moisture.  

 
      
PART 2 PRODUCTS 
 
2.01 ACCEPTABLE  MANUFACTURERS  
 

A. Drawings and specifications are based on products manufactured by Pole-Tech, Inc., P.O. Box 
715, East Setauket, NY 11733.  Tel. (516) 689-5525.  Local Supplier is West Architectural 
Specialties, Inc.  Tel. (601) 982-1601. 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. American Flagpole, P.O. Box 547, Abingdon, VA 24210.  Tel. (540) 628-4188. 
2. Concord Industries, Inc., P.O. Box 1163, Addison, TX 75001.  Tel. (972) 380-8186. 
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3. Eder Flag Mfg., 1000 W. Rawson Ave., Oak Creek, WI 53159.  Tel. (414) 764-3522. 
4. Morgan-Francis Flagpoles, P.O. Box 97, Arlington, IN 46104.  Tel. (800) 814-9568. 

 
C. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 

and Substitution Procedures 
 
2.02 POLE MATERIALS:   Aluminum; ANSI / ASTM B221; 6063 alloy, T6 temper 
 
2.03 COMPONENTS AND ACCESSORIES 
 

A. Finial Ball:  Aluminum; 6 inches diameter. 
 
B. Truck Assembly:  Cast aluminum; double revolving; stainless steel ball bearings, non-fouling. 

 
C. Cleats:  Two 9-inch size, cast aluminum, each attached with two 5/16-inch stainless steel screws. 
 
D. Halyard: 5/16-inch diameter polypropylene, braided, white. 

 
E. Connecting Sleeves for Multiple Section Pole: Aluminum, 6063alloy, T6 temper, precision fit for 

field assembly of pole, concealed fasteners. 
 

F. Primer:  Zinc chromate type. 
 
2.04 MOUNTING COMPONENTS 
 

A. Foundation Tube Sleeve: AASHTO M-36, corrugated 16-gage steel, galvanized, depth as 
indicated. 

 
B. Pole Base Attachment: Tube; with base cover. 

 
C. Lightning Ground Rod: 18-inch long rod, 3/4-inch diameter. 

 
D. Lightning Ground Cable: Copper No. 6 AWG, soft drawn. 

 
2.05 POLE FABRICATION 
 

A. Outside Butt Diameter: 6 inches. 
 
B. Outside Tip Diameter: 3-1/2 inches. 

 
C. Nominal Thickness: 0.188 inches.  

 
2.06 FINISHES 
 

A. Metal Surfaces in Contact with Concrete: Asphaltic paint. 
 
B. Concealed Steel Surfaces: Prime paint.  

 
C. Exposed to view Steel Surfaces: Galvanized to 2.0 oz. per sq. ft. 

 
D. Aluminum: Clear anodized. 

 
E. Finial: Gold anodized finish. 
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PART 3 EXECUTION 
 
3.01 INSTALLATION 
 

A. Install flagpole, base assembly, and fittings in accordance with manufacturer’s instructions. 
 
B. Electrically ground flagpole installation. 

 
C. Install foundation plate and centering wedges for flagpole base set in concrete base and fasten. 

Fill foundation tube with sand and compact. 
 

3.02 TOLERANCES: Maximum Variation from Plumb: One inch. 
 
3.03 ADJUSTING AND CLEANING 
 

A. Clean surfaces. 
 
B. Adjust operating devices so that halyard functions smoothly. 

 
 
 
         ***END OF SECTION*** 
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SECTION 10400   IDENTIFICATION DEVICES    
 

   
PART 1 GENERAL   
 
1.01 SECTION INCLUDES: Signage for room identification system, informational and directional 

signage, and exterior individual building signage and free standing, ground mounted sign. 
 
1.02 RELATED SECTIONS:  Section 09050 – Color Design. 
 
1.03 SUBMITTALS:  Submit manufacturer's technical data and installation instructions for each type of 

sign required.    
 

A. Samples:  Submit samples of each color and finish of exposed materials and accessories 
required for specialty signs.  Project Engineer / MDOT Architect’s review of samples will be for 
color and texture only.  When requested, furnish full-size samples of specialty sign materials.    

 
B. Shop Drawings:  Submit Shop Drawings for fabrication and erection of specialty signs.  Include 

plans, elevations, and large-scale details of sign wording and lettering layout.  Show anchorage 
and accessory items.  Furnish location template drawings for items supported or anchored to 
permanent construction.   

 
1.04 QUALITY ASSURANCE:  Provide each type of sign as a complete unit produced by a single 

manufacturer including necessary mounting accessories, fittings and fastenings. 
 
1.05 DELIVERY, STORAGE, AND HANDLING:  Deliver components correctly packed to prevent 

damage.  Store in secure area out of weather.  Handle per manufacturer’s instructions. 
 
1.06 WARRANTY: Provide manufacturer’s standard one-year warranty covering manufacturing 

defects.  
 
PART 2 PRODUCTS    
 
2.01 ACCEPTABLE  MANUFACTURERS  
 

A. Drawings and specifications are based on products manufactured by ASI Sign Systems, Inc., 
3890 W. NW Hwy, Suite 102, Dallas, TX 75220.  Tel. (800) 274-7732. Local Distributor is 
ASI/Mississippi.  Tel. (601) 981-9540. 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Matthews International Corp., 1315 W. Liberty Ave., Pittsburgh, PA 15226.                 Tel. 

(800) 628-8439. 
2. Metal Arts, P.O. Box 639, Mandan, ND 58554.  Tel. (701) 663-6535. 
3. Mohawk Sign Systems, Inc., P.O. Box 966, Schenectady, NY 12301.                              

Tel. (518) 370-3433. 
4. Scott Sign Systems, Inc., 7524 Commerce Pl., Sarasota, FL 34243. 

Tel. (800) 237-9447. 
 

C. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures 

 
2.02 SIGN SYSTEM 

 
A. Exterior signage: Wall mounted LC Series, Helvetica and Helvetica Medium styles, size as shown 

on free-standing sign Drawings. 
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B. Interior signage: Wall mounted WS Series with rounded corners.  Design so that paper insert can 
be installed from each end. 

 
2.03 COMPONENTS – EXTERIOR SIGNAGE TYPE 1 
 

A. Material:  Cast aluminum, projected mount with sleeve and stud. 
    
B. Finish:  Baked enamel in manufacturer’s standard color.  

 
2.04 COMPONENTS – INTERIOR SIGNAGE TYPES 2 – 5 
 

A. Window Inserts: Laser printed paper insert with MDOT watermark.  Insert to be furnished by 
Owner. 

 
B. Sign Face:  Clear Acrylic, 0.080-inch thick, matte first surface. 

 
C. Adhesive:  Pressure sensitive, adhesive film on second surface. 

 
D. Insert Guide Rails:  0.040-inch thick vinyl tape. 

 
E. Tactile Laminate:  Polyamid Resin. 

 
F. Laminating Base:  Acrylic, 0.080-inch thick. 

 
G. Fasteners:  0.030- inch thick, double-face tape. 

 
H. Stand:  Clear Acrylic, 0.080-inch thick. 

 
I. Sizes as follows: 

 
1. Type 1:  See Drawings for size. 
2. Type 2:  10 inches wide by 3 inches high. 
3. Type 3:  6 inches wide by 9 inches high. 
4. Type 4:   9 inches wide by 8 inches high. 
5. Type 5:  10 inches wide by 3 inches high. 

 
2.05 BRAILLE AND TACTILE COPY:  Comply with requirements of the Americans with Disabilities Act.  

Tactile copy to be raised 1/32-inch minimum from sign first surface by manufacturer’s 
photomechanical stratification processes.  Translation of copy into Braille shall be the 
responsibility of the manufacturer. 
 

2.06  FINISHES – INTERIOR  SIGNAGE 
 

A. Colors: Selected from manufacturer’s standard. 
 
B. Surface Texture:  Matte. 
 

2.07 FONT:  Shall be Helvetica Medium, unless noted otherwise. 
 
PART 3 EXECUTION    
 
3.01 EXAMINATION:  Installer shall examine the substrates and conditions under which the specialty 

signs are to be installed and notify the Contractor in writing of conditions detrimental to the proper 
and timely completion of the Work.  Do not proceed with the work until unsatisfactory conditions 
have been corrected in a manner acceptable to the Installer. 
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3.02 INSTALLATION 
 

A. Install sign units and components at the locations shown or scheduled, securely mounted with 
concealed theft-resistant fasteners, unless otherwise indicated.  Attach signs to substrates in 
accordance with the manufacturer's instructions, unless otherwise shown. 

 
B. Install level, plumb, and at the proper height. Cooperate with other trades for installation of sign 

units to finish surfaces.  Repair or replace damaged units as directed by the MDOT Architect. 
 

C. Position sign on wall surface 2 inches from strike side of doorframe and 60 inches high to center 
of sign from finish floor, typical unless indicated otherwise.   

 
3.03 SCHEDULES 
 

A. Sign Type 1: Exterior 
 
B. Sign Type 2: Offices, single occupant 
    Conference / Break 
    Storage 
    Mechanical 
 
C. Sign Type 3: Toilets 
 
D. Sign Type 4: Offices, multiple occupants 
 
E. Sign Type 5: Office (Desktop at Secretary / Receptionists) 

 
 
 

***END OF SECTION*** 
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SECTION 10525   FIRE EXTINGUISHERS 
     

PART 1 GENERAL 
 
1.01 SECTION INCLUDES: Portable, multi-purpose, and dry-chemical fire extinguishers including 

cabinets in some areas, accessories and mounting brackets. 
 
1.02 SUBMITTALS: Submit manufacturer's technical data and installation instructions for all portable 

fire extinguishers required. 
 
1.03 QUALITY ASSURANCE:  Provide new portable fire extinguishers which are UL listed and bear UL 

"Listing Mark" for each type, rating, and classification of extinguisher indicated. 
 
PART 2 PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Drawings and specifications are based on products manufactured by J.L. Industries, Inc., 4450 W. 
78th Street Circle, Bloomington, MN 55435.  Tel. (612) 835-6850. Local Supplier is Hubbard-
Lawson Building Specialties, Inc.  Tel. (601) 366-7358.  

 
B. Equivalent products by the following manufacturers are acceptable: 

  
1.        Amerex Corp., P.O. Box 81, Trussville, AL 35173.  Tel. (205) 655-3271. 
2. Larsen's Mfg. Co., 7421 Commerce Lane NE, Minneapolis, MN 55432.            Tel. (612) 571-

1181. 
3. Potter-Roemer, 3100 S. Susan St. Santa Ana, CA 92704.  Tel. (800) 366-3473. 

 
    C. Substitutions shall fully comply with specified requirements and Section 01630 - Product Options 

and Substitution Procedures. 
 
2.02 FIRE EXTINGUISHERS 
 

A. Provide fire extinguishers for each location indicated, in colors and finishes that comply with 
requirements of governing authorities. 

 
B. Multi-Purpose Dry Chemical for Cabinet Mounting:  Equal to J.L. Industries Cosmic 10E, UL rated 

4A-60BC, 10 lb. nominal capacity. 
 
2.03 MOUNTING BRACKETS:  Provide manufacturer's standard bracket designed to prevent 

accidental dislodgment of extinguisher, of proper size for type and capacity of extinguisher 
indicated, in manufacturer's standard plated finish. 

 
2.04 EXTINGUISHER CABINETS:  Equal to J.L. Industries Cosmopolitan 1032F12 with ADAC option.  

Provide Fire-FX option where located in a fire rated wall.  Cabinet shall accommodate the Cosmic 
10E extinguisher.  Provide black die-cut letters, vertical. 

 
PART 3 EXECUTION 
 
3.01 INSTALLATION:  Install items included in this section in locations and at mounting heights 

indicated, or if not indicated, at heights to comply with applicable regulations of governing 
authorities. 
 

A. Securely fasten mounting brackets to structure, square and plumb, to comply with manufacturer's 
instructions. 
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B. Fire Extinguisher units shall be mounted in exposed locations indicated, or if not indicated, in a 
manner such that no point in the building will be further than 75 feet from an extinguisher.  A 
minimum of four units is required if not indicated otherwise.  Gypsum board walls are to receive 
cabinets with fire extinguishers.  CMU walls are to receive wall bracket only with fire extinguishers 
(no cabinet required). 

 
C. Check all cabinets for scratched, nicked, and other surface defects.  Cabinets with these 

conditions shall be repaired or replaced. 
 

 
 

***END OF SECTION*** 
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SECTION 11160   LOADING DOCK EQUIPMENT  
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES:  Laminated Rubber Dock Bumpers. 
 
1.02 SUBMITTALS: Submit manufacturer’s detailed technical product data and installation instructions. 
 
1.03 QUALITY ASSURANCE:  Provide products as complete units produced by a single manufacturer, 

including accessories, fittings, and anchorage. 
 
PART 2 PRODUCTS    
 
2.01 MANUFACTURERS 
 

A. Drawings and specifications are based on products manufactured by Durable Corporation, 75 
North Pleasant Street, Norwalk, Ohio.  Tel. (800) 537-1603. 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. Kelley Dock Systems, 6720 N. Teutonia Ave., Milwaukee, WI 53209.                        Tel. (414) 

352-1000. 
2. Superior Bumper Products, 450 Bishop Street, Atlanta, GA  30318.                              Tel. (404) 

351-8226. 
 
C. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 

and Substitution Procedures. 
 

2.02 DOCK BUMPERS:  Equal to Model B4510-36 as manufactured by Durable Corporation.  
All metal components to be galvanized. 

 
 
PART 3  EXECUTION 
 
3.01 PREPARATIONS:  Installer shall inspect the support structure and the conditions under which 

loading dock bumpers are to be installed; and notify contractor in writing of unsatisfactory 
conditions.  Do not proceed with installation until unsatisfactory conditions have been corrected in 
a manner acceptable to Installer.   

 
3.02 INSTALLATION: Install units plumb and level, at locations shown on Drawings.  Securely attach to 

supporting structure, in accordance with manufacturer’s installation instructions. 
 
3.03 CLEANING AND PROTECTION:  At completion of installation, clean surfaces in accordance with 

manufacturer’s instructions.  Protect units from damage until acceptance by Owner. 
 
 
 

***END OF SECTION*** 
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SECTION 11458  DISAPPEARING STAIRS 
 
 
PART 1 GENERAL    
 
1.01 SECTION INCLUDES:  Disappearing (retractable) wood stairs where indicated on Drawings. 
 
1.02 SUBMITTALS   
 

A. Product Data:  Submit manufacturer’s technical data and installation instructions for disappearing 
stair. 

 
B. Shop Drawings:  Submit shop drawings showing details of frame type, anchorage and accessory 

items. 
 
1.03 QUALITY ASSURANCE:  Provide disappearing stair constructed of the highest quality standards 

for materials and workmanship.  
 
1.04 WARRANTY:  Provide manufacturers unlimited warranty against defects. 
 
PART 2 PRODUCTS     
 
2.03 ACCEPTABLE  MANUFACTURERS 
 

A. Drawings and specifications are based on Model 100, one-piece sliding wood stairway as 
manufactured by Bessler Stairway Company.  3807 Lamar Ave., Memphis, TN 38118.  Tel. (901) 
360-1900. 

 
B. Equivalent products by the following manufacturers are acceptable: 

 
1. American Stairway, Inc., 3807 Lamar Ave., Memphis, TN 38105.    Tel. (901) 795-9200. 
 
2. Werner Ladder Co., 10800 W. Belmont, Franklin Park, PA 16125.   Tel. (847) 455-9450.  

 
C. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 

and Substitution Procedures 
 
2.04 MANUFACTURED UNITS:  Furnish disappearing stair assembly manufactured as an integral unit, 

complete with all parts and ready for installation. 
 
2.05 COMPONENTS 
 

A. 1 by 8 kiln dried yellow pine one piece stringer. 
 
B. 1 by 8 kiln dried yellow pine treads with full length reinforcing rods. Treads shall be grooved for 

traction. 
 
C. Grade A 1 3/8 inch hollow core door panel. 
 
D. Painted hardware, plated fasteners. 

 
E. Full length handrail. 
 
F. Suggested load capacity 800 lbs. 
 
G. Panel opening size:  30 inches by 93 inches. 
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PART 3 EXECUTION  
 
3.01 EXAMINATION:  Installer shall examine areas and conditions under which disappearing stair is to 

be installed and notify the Contractor in writing of conditions detrimental to proper and timely 
completion of the Work. Do not proceed with installation until unsatisfactory conditions have been 
corrected in a manner acceptable to installer. 

  
3.02 INSTALLATION 
 

A. Install units plumb and level, in locations as shown or described.  Securely attach to supporting 
structure, in accordance with manufacturer’s installation instructions. 

 
B. Set frames accurately in position with face panels plumb and level in relation to adjacent finish 

surfaces. 
 

C. Coordinate installation with work of other trades. 
 
3.03 CLEANING AND PROTECTION:  At completion of installation, clean surfaces in accordance with 

manufacturer’s instructions.  Protect units from damage until acceptance by Owner. 
 
 
 

***END OF SECTION*** 
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SECTION 11600    LABORATORY EQUIPMENT 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 

A. Section includes laboratory equipment; connection to utilities; and service fittings and outlets. 
 
B. Related Sections:   

 
1. Section 03100 - Concrete Forms and Accessories:  Execution requirements for inserts 

and concrete pedestals for laboratory equipment specified by this Section.  
2. Section 06410 - Architectural Casework:  Execution requirements for installation of 

laboratory equipment specified by this Section. 
3. Section 12355 - Laboratory Tops, Sinks & Accessories:  Execution requirements for 

installation of laboratory equipment specified by this Section. 
4. Section 15000 - Plumbing:  Execution requirements for installation of laboratory 

equipment specified by this Section. 
5. Section 16000 - Electrical:  Execution requirements for installation of laboratory 

equipment specified by this Section. 
 
C. All Laboratory Equipment will be furnished by Owner and installed by Contractor.  Contractor is to 

assist Owner to coordinate purchase and delivery of equipment to work with construction 
schedule.  Installation of all equipment shown is included in this Section and is part of the Contract 
Sum. 

 
1.02 SUBMITTALS 
 

A. Section 01300 - Submittal Procedures. 
 
B. Shop Drawings:  Indicate equipment locations, large scale plans, elevations, cross sections, 

rough-in and anchor placement dimensions and tolerances, and clearances required. 
 
C. Product Data:  Submit equipment dimensions and construction, equipment capacities, physical 

dimensions, utility and service requirements and locations, point loads and special conditions. 
 
D. Manufacturer's Installation Instructions:  Submit special installation requirements. 
 
E. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements. 
 

1.03 CLOSEOUT SUBMITTALS 
 
A. Section 01700 - Execution Requirements:  Closeout procedures. 
 
B. Project Record Documents:  Record actual locations of concealed utility connections. 
 
C. Operation and Maintenance Data:  Submit description of equipment operation, adjusting, and 

testing required Identify system maintenance requirements, servicing cycles, lubrication types 
required and [local] spare part sources. 

 
D. Warranty:  Submit Manufacturer's warranty and ensure that forms have been completed in 

Owner's name and registered with manufacturer. 
 
1.04 QUALIFICATIONS:  Company specializing in manufacturing products specified in this 

Section with minimum three years documented experience. 
 
1.05 COORDINATION 
 

A. Section 01300 - Administrative Requirements:  Coordination and project conditions. 
 
B. Leave building openings of sufficient size to permit transport of equipment to final position. 
 

1.06 WARRANTY 
 

A. Section 01700 - Execution Requirements: Product warranties and product bonds. 
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B. Provide five year manufacturer warranty for laboratory equipment.  
 

PART 2  PRODUCTS 
 
2.01 LABORATORY EQUIPMENT 

 
A. Standard of Quality:  The Work in this Section is based on equipment that meets the needs of the 

testing requirements performed by Mississippi Department of Transportation personnel.  
Acceptable products are listed below.   

 
B. Other manufacturers’ products shall be considered when submitted under provisions of Section 

01630 - Substitutions and Product Options. 
 
C. See Schedules at end of this Section for complete list of existing laboratory equipment to be 

installed by Contractor and new laboratory equipment. 
  
2.02 COMPONENTS 
 

A. Equipment:  Scheduled at end of this Section. 
 
B. Rough-in:  Frames, anchors, supports, accessories and closure trim; appropriate to scheduled 

equipment. 
 
 

PART 3  EXECUTION 
 
3.01 EXAMINATION 
 

A. Section 01300 - Administrative Requirements:  Coordination and project conditions. 
 
B. Verify that rough-in frames, anchors and supports are accurately placed. 
 

3.02 PREPARATION:  Provide rough-in frame, concrete bases, and anchors for placement by Section 
03100. 

 
3.03 INSTALLATION 

 
A. Install in accordance with standards required by authority having jurisdiction. 
 
B. Anchor equipment securely in place. 
 
C. Sequence installation to ensure utility connections are achieved in an orderly and expeditious 

manner. 
 
D. Touch-up minor damaged surfaces caused during installation.  Replace damaged components. 
 

3.04 ADJUSTING 
 

A. Section 01700 - Execution Requirements: Testing, adjusting, and balancing. 
 
B. Adjust operating equipment to efficient operation. 
 

3.05 SCHEDULES 
 

A. Asphalt Laboratory (Room 102) Equipment: 
1. A1 Splitting Table (3’x3’ to be mounted on stainless steel countertop). 
2. AE2 Existing 220v Oven by NCAT (Direct Exhaust to Outside). 
3. A3 Dispatch Oven by RAD.  Model #219.  
4. AE4 Existing Oven by HUMBOLT. 
5. AE5 Existing Oven by HUMBOLT. 
6. AE6 Existing Gyratory by TROXLER. 
7. AE7 Existing Gyratory by TROXLER with Jack Stand. 
8. AE8 Existing Asphalt Cement Gauge by TROXLER.  
9. AE9 Existing Constant Temperature Water Bath by BLUE M. 
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10. A10 Specific Gravity Electronic Scale by OHAUS. 
11. AE11 Existing Tank Heater. 
12. A12 Electronic Scale by METTLER. 
13. A13 Electronic Scale by METTLER. 
14. A14 Hot Wax Machine by BLUE M. 
15. A15 Shaker by MARY ANN. 
16. AE16 Existing Large Water Bath by BLUE M. 
17. A17 Viscosity Machine by BROOKFIELD. 
18. AE18 Existing Countertop Microwave. 
 

B. Oven Room Laboratory (Room 111) Equipment: 
1. OV1 Dispatch Oven by RAD.  Model #2-35. 
2. OVE2 Existing Soiling Grinder (Provide Exhaust). 
3. OVE3 Existing Shaker by MARY ANN (Provide Exhaust). 

 
C. Concrete Laboratory (Room 101) Equipment: 

1. CE1 Existing Water Bath by BLUE M. 
2. C2 Specific Gravity Scale. 
3. C3 Tank Heater. 
4. C4 Electronic Scale. 
5. CE5 Existing Shaker by HUMBOLT (Provide Exhaust). 
6. C6 Electronic Scale. 
7. CE7 Existing Dispatch Oven 
8. CE8 Existing Concrete Breaking Machine. 
 

D. Drying Room Laboratory (Room 106) Equipment: 
1. DE1 Existing Sample Splitter by GILSON. 
2. DE2 Existing Porta-Splitter by GILSON. 
3. DE3 Existing Grinder. 
4. DE4 Existing Shaker by GILSON (Provide Exhaust). 
5. D5 Electronic Scale. 
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SECTION 12355  LABORATORY CASEWORK  
 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES:  Laboratory countertops, Epoxy Resin Work Surfaces, as shown on the 

Drawings unless otherwise indicated. 
 
1.02 RELATED WORK 
 

A. Section 06400 - Architectural Woodwork. 
 
B. Section 09050 – Color Design. 

 
C. Section 11600 - Laboratory Equipment. 

 
D. Division 15 - Plumbing and Mechanical. 

 
E. Division 16 - Electrical. 

 
1.03 SUBMITTALS 
 

A. Product Data: Submit manufacturers product and technical data indicating compliance with these 
specifications and recommended maintenance practices. 

 
B. Shop Drawings: Submit Shop Drawings for the fabrication and installation of all laboratory 

countertops.  Show all anchorage, cutouts, penetrations, and other necessary items.   
 
1.04 PROJECT CONDITIONS 
 

A. All plumbing, mechanical, and electrical rough-in Work in floors, along walls, and from ceilings 
shall be complete before installation of millwork or stainless steel work surfaces. 

 
B. Walls and floors in the laboratory spaces must be in place, dry, unexposed to adverse weather 

conditions, and finished with specified epoxy coatings before installation of millwork or epoxy resin 
work surfaces. 

 
C. Overhead soffit, ceiling grid, light fixtures, and mechanical systems must be installed before 

installation of millwork or epoxy resin work surfaces. 
 

 
PART 2 PRODUCTS    
 
2.01 ACCEPTABLE  MANUFACTURERS 
 

A. Equivalent products by the following manufacturers are acceptable: 
 

1. Mott Manufacturing, local representative is Atlantic Laboratory Products, Inc., 2551 Roswell 
Rd., Suite 520, Marietta, GA 30062. Tel. (800) 700-9358. 

 
2. Laboratory Tops, Inc., 3206 N Main St., Taylor, TX 76574.  Tel. (512) 352-5591. 

 
3. Prime Industries, Inc., 977 Oaklawn Ave., Elmhurst, IL 60126.  Tel. (630) 833-6821. 

 
B. Substitutions shall fully comply with specified requirements and Section 01630 – Product Options 

and Substitution Procedures. 
 

2.02 FABRICATION:  Provide as shown on Drawings with integral backsplash to match existing.   
 
 

 PART 3 EXECUTION 
 
3.01 INSPECTION:  Installer must examine the areas and conditions under which laboratory 

countertops are to be installed and notify the Contractor in writing of conditions detrimental to the 
proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory 
conditions have been corrected in a manner acceptable to the Installer. 
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3.02 COORDINATION:  If Section 06400 - Architectural Woodwork and Work under this Section are 

installed by different contractors, both shall be installed as if one system. 
 
3.03 SYSTEM INSTALLATION 
 

A. Install plumb, level, true and straight with no distortions.  Shim as required, using concealed 
shims.  Securely anchor to building structure.  Where system abuts other finished Work, scribe 
and apply filler strips for accurate fit with fasteners concealed where practicable. 

 
B. Installation of each individual room shall start at the high point of the floor in that room with 

levelers secured as much as possible. 
 

3.04 WORK SURFACE INSTALLATION 
 

A. Field weld and grind smooth where practicable in similar manner as factory jointing using methods 
recommended by manufacturer. 

 
B. Abut top and edge surfaces in one true plane, with internal supports placed to prevent any 

deflection. 
 

C. Provide all holes and cutouts as required for built-in equipment and plumbing, mechanical, and 
electrical service and connections.  Prior to making openings, verify size of opening with actual 
size of equipment to be used.  Form inside corners to a radius of not less than 1/8 inch.  After 
installation, rout and file cutouts to ensure smooth edges.   

 
D. Secure tops to support with concealed manufacturer recommended fastening devices spaced no 

more than 3 feet on center. 
  

3.05 SINK INSTALLATION:  Sinks shall be set in chemical resistant sealing compound, secured and 
supported per manufacturer’s recommendations. 

 
3.06 SYSTEM ADJUSTING 
 

A. Repair or remove and replace defective Work, as directed by Project Architect upon completion of 
installation. 

 
B. Adjust doors, drawers, hardware, fixtures and other moving or operating parts to function properly. 

 
3.07 CLEANING 
 

A. Clean Architectural Millwork, touch up as required, and remove, repair, or replace damaged or 
soiled areas. 

 
B. Clean countertops per manufacturer’s recommendations leaving tops free from all grease and 

streaks.  Use no wax or oils. 
 

C. Cover casework and countertops for protection against soiling and deterioration during the 
remainder of construction period. 

 
D. System shall be protected before, during, and after installation.  Materials damaged due to 

improper protection shall be cause for rejection. 
 
 
 

***END OF SECTION*** 
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SECTION 12485   FLOOR MATS 
 
PART 1 GENERAL    
 
1.01 SECTION INCLUDES:  Metal-rails, tapered vinyl-frame, surfaced mounted, removable, carpeted 

floor mats for Building Entrances. 
 
1.02 RELATED SECTIONS:  Section 09050 – Color Design. 
 
1.03 SUBMITTALS   
 

A. Product Data: Submit manufacturers’ product and technical data indicating compliance with these 
specifications and recommended maintenance practices. 

 
B. Shop Drawings:  Submit materials description, component dimensions and details. Show plan 

view that clearly indicates traffic direction and size of mat. 
 

C. Colors:  Submit samples of manufacturer’s full range of available colors (minimum 20 for carpet) 
and finishes for materials exposed to view.  

 
1.04  QUALITY ASSURANCE 
 

A. Single Source:  All floor mats required by this Section shall be products of only one manufacturer. 
 
B. Manufacturer :  Company regularly engaged in producing types of floor mats required by this 

Section and with minimum 10 years documented satisfactory experience 
 
PART 2 PRODUCTS     
 
2.01 ACCEPTABLE  MANUFACTURERS 

 
A. Drawings and specifications are based on products manufactured by Construction Specialties, 

Inc. P.O. Box 380, Muncy, PA 17756.  Tel. (888) 834-4455.   
 
B. Other acceptable manufacturers offering equivalent products: 
 

1. Arden Architectural Specialties, Inc., 151 Fifth Ave. NW, Suite J, Saint Paul, MN 55112-
3268.  Tel. (651) 631-1607. 

2. J.L. Industries, Inc., 4450 W. 78th Street Circle, Bloomington, MN 55435.  Tel. (612) 835-
6850. 

3. R. C. Musson Rubber Co., P.O. Box 7038, Akron, OH 44306.                           Tel. (330) 
773-7651.  

 
C. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 

and Substitution Procedures. 
 

2.02 FLOOR MATS:  C/S “Pedimat” Surface-Mounted Floor Mat, Model M1-D-CP-SM. 
 

A. Size:  6 feet wide by 4 feet deep (traffic direction) at double doors.  
 
B. Carpet Color:  As selected by MDOT Architect from full range of standard colors. 

 
C. Rails:  Extruded aluminum 6063-T52 as selected by MDOT Architect from full range of standard 

colors 
 

D. Carpet tread:  Colorfast, solution dyed 100% nylon tread, in color selected by Project Architect, 
fusion bonded to rigid two-ply backing.  Carpet fiber shall contain an antimicrobial additive and 
“Scotchgard” soil reducing treatment. 

 
E. Frame:  Tapered vinyl with mitered corners and color to match rails. 

 
 
 
 
PART 3 EXECUTION  
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3.01 INSTALLATION:  Install units level, in locations as shown or described.  Install mats after Final 

Cleaning of Project Floor.  
 
3.02 CLEANING AND PROTECTION:  At completion of installation, clean surfaces in accordance with 

manufacturer’s instructions.  Protect units from damage until acceptance by Owner. 
 
 
 

***END OF SECTION*** 
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SECTION 12495    WINDOW BLINDS 
 
PART 1 GENERAL     
 
1.01 SECTION INCLUDES:  Horizontal blinds at exterior windows and Storefronts.  
 
1.02 RELATED SECTIONS:  Section 09050 – Color Design. 
 
1.03 SUBMITTALS 
 

A. Product Data:  Submit manufacturer's specifications and installation instructions for each type of 
blind unit required. Include methods of installation for each type of opening and supporting 
structure.  Transmit copy of instructions and recommendations to the installer. 

 
B. Samples:  Submit samples of each exposed metal finish, cords, tapes and tassels required. 

MDOT Architect's review of samples will be for design, color, and finish only.  Compliance with all 
other requirements is the exclusive responsibility of the Contractor.  

 
1.04 QUALITY ASSURANCE:  Provide each blind as a complete unit produced by one manufacturer, 

including hardware, accessory items, mounting brackets, and fastenings.  Unless otherwise 
acceptable to the MDOT Architect, furnish all blind units by one manufacturer for the entire 
Project. 

 
PART 2 PRODUCTS 
 
2.01 MANUFACTURER 
 

A. Drawings and specifications are based on products manufactured by Hunter Douglas, Inc., 2 Park 
Way, Upper Saddle River, NJ 07458.  Tel. (800) 727–8953. 

 
B. Other Acceptable manufacturers offering equivalent products: 

 
1. Levolor Home Fashions Contract Division, 4110 Premier Dr., High Point, NC 27265.  Tel. 

(336) 812-8181. 
2. Springs Window Fashions Division, Inc., P.O. Box 500, Montgomery, PA 17752.  Tel. 

(570) 547-6671.   
 

C. Substitutions shall fully comply with specified requirements and Section 01630-Product Options 
and Substitution Procedures. 

 
2.02 PRODUCTS:  Hunter Douglas Commercial Lightlines Aluminum Blinds 1” de-Light Model  DL88.  

Color to be selected by the Project Architect from manufacturers full line of standard colors.  
 
2.03 MATERIALS AND COMPONENTS 
 

A. Manufacturer's standard head rail, channel-shaped section fabricated from minimum 0.040 inch 
thick aluminum.  Increase metal thickness as recommended by the manufacturer for large blind 
units.  Cross-brace for extra rigidity.  Furnish complete with tilting mechanism, top and end brace, 
top cradle, cord lock, and accessory items required for the type of blind and installation indicated. 

 
B. Bottom Rail:  Manufacturer's standard tubular steel bottom rail designed to withstand twisting or 

sagging.  Contour top surface to match slat curvature, with flat or slightly curved bottom.  Close 
ends with manufacturer's standard metal or plastic end caps of the same color as rail.  Finish rails 
the same color as slats, unless otherwise indicated. 

 
C. Slats:  Manufacturer's standard, spring tempered aluminum slats not less than 0.008 inches thick.  

Provide l inch narrow slats, with other components sized to suit. 
    

D. Braided Ladders:  Manufacturer's standard polyester support cords with integrally braided ladder 
rungs.  Provide cord size and rung spacing as required for each type of blind shown. 

 
E. Tilter:  Manufacturer's standard enclosed, lubricated, tilting mechanism which will tilt and securely 

hold the tilting rod, slats and bottom rail at any set angle.  Furnish wand (or rod) type tilter 
consisting of standard tilter mechanism adopted for rotating wand operation.  Furnish 
manufacturer's standard plastic or aluminum rod of proper length to suit blind installation. 
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F. Cords:  Manufacturer's standard braided polyester cord, sized to suit blind type, equipped with 

soft-molded plastic rubber or composition tassels securely attached to each cord end. 
 

1. Cord Locks:  Provide manufacturer's standard cord locks for each type of blind. 
2. Cord Equalizers:  Nylon, self-aligning type, designed to maintain horizontal blind position. 

 
G. Hardware:  Furnish manufacturer's standard brackets, supports and internal reinforcement as 

required to suit blind type and size.  Finish exposed hardware and accessories to match rail color. 
 
H. Finish:  Prime aluminum slats with chromate conversion coating, followed by manufacturer's 

standard glass-smooth, baked-on synthetic resin enamel finish. 
 
2.04 FABRICATION AND OPERATION:  Prior to fabrication, verify actual opening dimensions by 

accurate site measurements. Adjust blind dimensions for proper fit in all openings. Fabricate 
components of blinds from non-corrosive, non-staining, non-fading materials which are completely 
compatible with each other, and which do not require lubrication during normal expected life. 

 
A. Fabricate blind units to completely fill the openings as indicated, from head to sill and jamb to 

jamb.  Space supporting tapes or cords in accordance with manufacturer's standards, unless 
otherwise indicated.  Space louver blades (slats) to provide overlap for light exclusion when in the 
fully closed position. 

 
B. Equip blind units, unless otherwise indicated, for the following operation: 

 
1. Full-tilting operation with slats rotating approximately l80 degrees.  Place tilt operation 

controls on left-hand side of blind units. 
2. Full-height raising, to manufacturer's minimum stacking dimension with lifting cord locks 

for stopping blinds at any point of ascending or descending travel.  Place pull cords on 
right-hand side of blind units. 

 
PART 3 EXECUTION 
 
3.01 INSPECTION:  Installer must examine the substrates and conditions under which the horizontal 

venetian blinds are to be installed and notify the Contractor in writing of conditions detrimental to 
the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory 
conditions have been corrected in a manner acceptable to the Installer. 

 
3.02 INSTALLATION:  Install horizontal venetian blinds at each window and in accordance with the 

manufacturer's instructions unless noted otherwise.  Provide intermediate supports at intervals to 
permit easy entrance and removal of head, and to ensure level head and slat position. 

 
 
 

***END OF SECTION*** 
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SECTION 15010   MECHANICAL GENERAL 
 
PART 1  GENERAL 
 
1.01  DESCRIPTION: 
 

A. This division and the accompanying drawings cover furnishing of all labor, equipment, appliances, 
and materials and performing all operations in connection with the installation of complete air 
conditioning, ventilating, heating, plumbing and fire protection systems as specified herein and as 
shown on the drawings. 

 
B. The general provisions of the contract including the Conditions of the Contract (General, 

Supplementary and other conditions) and other divisions as appropriate, apply to work specified in 
this division. 

 
1.02  CODES AND REGULATIONS: 
 

A. All heating, ventilating and air conditioning materials and workmanship shall comply with the 
following codes and standards as applicable: 

 
1. The Standard Building Code (1994 Edition) 

 
2. The Standard Mechanical Code (1994 Edition) 

 
3. The National Electric Code (1996 Edition) 

 
B. All plumbing materials and workmanship shall comply with the following codes and standards as 

applicable: 
 

1. The Standard Plumbing Code (1994 Edition) 
 

2. The Standard Gas Code (1994 Edition) 
 

3. The National Electric Code (1996 Edition) 
 

C. All fire protection materials and workmanship shall comply with the following codes and standards 
as applicable: 

 
1. The Standard Fire Prevention Code (1994 Edition) 

 
2. The National Electric Code (1996 Edition) 

 
D. Applicable Publications:  The publications listed below form a part of this specification to the 

extent referenced and are referred to in the text by the basic designation only. 
 

1. Air-Conditioning and Refrigeration Institute Standards (ARI) 
 

2. American National Standards Institute, Inc. Standards (ANSI) 
 

3. American Society for Testing and Materials Publications (ASTM) 
 

4. American Gas Association Inc. Laboratories (AGA) 
 

5. American Society of Mechanical Engineers Code (ASME) 
 

6. Factory Mutual Underwriters (FM) 
 

7. National Fire Protection Association Standard (1994) 
 

8. Sheet Metal and Air Conditioning Contractor's National Association Inc. (SMACNA) 
 

9. Underwriters Laboratories Inc. (UL) 
 
 

E. All work done under this Contract shall comply with all state and local codes having jurisdiction 
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and with the requirements of the Utility Companies whose services may be used.  All 
modifications required by these codes shall be used made by the Contractor without additional 
charges.  Any conflict between these documents and the governing codes shall be immediately 
brought to the attention of the Engineer of Record.  Where code requirements are less than those 
shown on the Plans or in the Specifications, the Plans and Specifications shall be followed.  
Where applicable, N.F.P.A. requirements shall be met. 

 
F. The Contractor shall obtain all permits, inspections, and approvals as required by all authorities 

having jurisdiction, and deliver certificates of approval to the Architect.  All fees and costs of any 
nature whatsoever incidental to these permits, inspections and approvals must be assumed and 
paid by the Contractor. 

 
G. The Contractor shall comply with all applicable provisions of the William-Steiger Occupational 

Safety and Health Act (O.S.H.A.). 
 
PART 2  PRODUCTS 
 
2.01  COORDINATION:  The products of particular manufacturers have been used as the basis of 

design in preparation of these documents.  Any modifications to the mechanical systems and their 
components, the electrical systems, the building structure and architecture, or any other portion of 
the building that result from the use of any other than the basis of design equipment shall be 
coordinated with all other trades.  Such coordination shall occur before delivery of products from 
the manufacturer (before shop drawing submittals) and shall be clearly indicated on the shop 
drawings.  Any related modifications shall be performed without any additional cost to the 
Contract. 

 
2.02  DESCRIPTION:  All products shall be new and bear the Underwriter's Laboratories, Inc. (UL) label 

unless specifically indicated otherwise. 
 
PART 3  EXECUTION 
 
3.01  GENERAL: 
 

A. The mechanical plans do not give exact elevations or locations of lines, nor do they show all the 
offsets, control lines, or other installation details.  The Contractor shall carefully lay out his work at 
the site to conform to the structural conditions, to provide proper grading of lines, to avoid all 
obstructions, to conform to details of installation supplied by the manufacturers of the equipment 
to be installed, and to thereby provide an integrated, coordinated and satisfactory operating 
installation. 

 
B. If the Contractor proposes to install equipment, including piping and ductwork, requiring space 

conditions other than those shown, or to rearrange the equipment, he shall assume full 
responsibility for the rearrangement of the space and shall have the Architect review the change 
before proceeding with the work.  The request for such changes shall be accomplished by Shop 
Drawings of the space in question. 

 
C. The Contractor is responsible for the proper location and size of all slots, holes or openings, in the 

building structure pertaining to his work, and for the correct location of sleeves, inserts, cores, etc. 
 

D. The Contractor shall so coordinate the work of the several various trades that it may be installed 
in the most direct and workmanlike manner without hindering or handicapping the other trades.  
Piping interferences shall be handled by giving precedence to pipe lines which require a stated 
grade for proper operation.  For example sewer lines and condensate piping shall take 
precedence over water lines in determination of elevations.  Where there is interference between 
sewer lines and condensate lines, the sewer lines shall have precedence and provisions shall be 
made in the condensate lines for looping them around the sewer lines.  In all cases, lines requiring 
a stated grade for their proper operation shall have precedence over electrical conduit and 
ductwork.  

 
E. All piping and ductwork in finished areas, except where noted to the contrary, shall be installed in 

chases, furred spaces, above ceilings, etc.  In all cases, pipes and ducts shall be installed as high 
as possible.  Runs of piping shall be grouped whenever it is feasible to do so. 

 
F. Piping, equipment, or ductwork shall not be installed in electrical equipment rooms or elevator 

machine rooms except as serving only those rooms.  Outside of electrical equipment rooms, do 
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not run piping of ductwork, or locate equipment, with respect to switchboards, panelboards, power 
panels, motor control centers, or dry type transformers: 

 
1. Within 42" in front (and rear if free standing) of equipment; or 

 
2. Within 36" of sides of equipment. 

 
3. Clearances apply vertically from floor to structure. 

 
4. Provide access to equipment and apparatus requiring operation, service or maintenance 

within the life of the system.  Including, but not limited to, motors, valves, filters, dampers, 
shock absorbers, etc.  Equipment located above lay-in type ceilings is considered 
accessible. 

 
3.02  EXCAVATION, TRENCHING AND BACKFILLING: 
 

A. Perform all excavation, trenching and backfilling for work under Division 15.  During excavation, 
material for backfilling shall be piled back from the banks of the trench to avoid overloading and to 
prevent slides and cave-ins.  All excavated materials not to be used for backfilling shall be 
removed and disposed of.  Grading shall be done to prevent surface water from flowing into 
trenches and other excavation and any water accumulating therein shall be removed by pumping.  
All excavations shall be made by open cut.  No tunneling shall be done. 

 
B. Bottom of trench shall be uniformly graded to provide firm support and even bearing surface for 

pipe. 
 
 

C. Pipe shall be laid on firm soil, laid in straight lines and on uniform grades.  Provide bell holes so 
that barrels of pipe rest evenly on bottom of trench along entire length of pipe. 

 
D. Pipe shall be inspected and tested prior to backfilling.  No roots, rocks or foreign materials of any 

description shall be used in backfilling the trenches.  Trench shall be hand filled to a minimum of 
12" above the top of the pipe with clean earth and tamped to 95 percent compaction after first 
layer using the modified Proctor test method of compaction. 

 
3.03  ELECTRICAL WORK: 
 

A. All electrical equipment provided under this Division shall comply with the electrical system 
characteristics indicated on the Electrical drawings and specified in Division 16. 

 
B. Air handling unit motor speed controls, system controls, starters for chillers, starters for water 

pumps, pilot lights, push buttons, etc., shall be furnished complete as a part of the motor 
apparatus which it operates.  All components shall be in conformance with the requirements of the 
National Electrical Code and Division 16.  Motor starters for other equipment shall be furnished 
under Division 16.  

 
C. All power wiring and final power connections to the system shall be provided under Division 16. 

 
D. Control wiring (120V. and less) shall be provided under Division 15 and extended from the 120V. 

power circuits indicated on the Electrical Drawings.  All wiring for voltages higher than 30 volts 
shall be done by a licensed electrician. 

 
E. All electrical characteristics shall be taken from the Electrical Drawings and Specifications and 

coordinated before equipment is ordered or submitted. 
 
3.04  MOTORS: 
 

A. Unless specifically noted otherwise in other sections of this Specification, all motors and motor 
controllers shall meet the requirements specified in this Section.  All motors shall be built in 
accordance with the current applicable IEEE, and NEMA standards, and shall have voltage, 
phase, frequency and service as scheduled. 

 
B. Each motor shall be suitable for the brake horsepower of the driven unit, rated with 1.15 minimum 

service factor, and shall be NEMA design B.  The motor temperature rise shall not exceed 40 
degrees C. for drip proof motors, 50 degrees C. for splash proof motors, and 55 degrees C for 
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totally enclosed or explosion proof motors.  The motor shall be capable of operating continuously 
at such temperature rises, and shall be capable of withstanding momentary overloads of 25 
percent without injurious overheating. 

 
C. Each item of motor driven equipment shall be furnished complete with the motors and drives as 

required to perform the specific function for which it is intended, scheduled, and specified. 
 

D. Motors shall be ball bearing type selected for quiet operation and shall be manufactured for 
general purpose duty unless otherwise indicated.  Each bearing shall be accessible for lubrication 
and designed for the load imposed by the V-belt drive or the driven apparatus.  Direct drive 
motors shall be designed for the specific application with all necessary thrust bearings, shaft 
capacities, etc. 

 
E. Motors larger than 1/2 horsepower shall have bearings with pressure grease lubrications fittings. 

 
F. Motors connected to drive equipment by belt shall be furnished with adjustable slide rail bases 

except for fractional horsepower motors which shall have slotted bases.  Motor leads shall be 
permanently identified and supplied with connectors. 

 
G. Each motor to be installed outdoors shall be of the totally-enclosed fan-cooled type, or housed in a 

weatherproof housing. 
 

H. Unless otherwise indicated, motors smaller than 1/2 horsepower shall be capacitor start or split 
phase type designed for 120 volt, single phase, 60 cycle alternating current.  Shaded pole motors 
are not acceptable except 35 watts and smaller.  Motors 1/2 horsepower and larger shall be 
squirrel cage induction type, 3 phase, 60 cycle alternating current. 

 
I. Multispeed motors shall, except as noted, be consequent pole, variable torque, single winding.  

When the speed ratios or the load characteristic dictates, the multispeed motors shall be separate 
winding types.  Variable speed motors operating over an adjustable range of speeds shall be 
motors specifically designed and rated for this duty.  

 
J. If the Contractor proposes to furnish motors varying in horsepower and/or characteristics from 

those specified, he shall first inform the Architect of the change and shall then coordinate the 
change and shall pay all additional charges in connection with the change. 

 
3.05  PROTECTION OF EQUIPMENT: 
 

A. Store equipment, including pipe and valves, off the ground and under cover.  For storage 
outdoors, minimum 4 mil thick plastic shall be fitted to withstand splattering, ground water, 
precipitation and wind. 

 
B. Protect air handling units coil by use of protective sheet metal panels or plywood. 

 
C. Plug ends of pipe when work is stopped and close ends of ducts with plastic taped in place until 

work resumes. 
 

D. Damaged equipment shall be repaired or replaced at the option of the Engineer. 
 
3.06  PAINTING: 
 

A. Factory painted equipment that has been scratched or marred shall be repainted to match original 
factory color. 

 
B. All uninsulated black ferrous metal items exposed to sight inside the building, such as standpipes, 

equipment hangers and supports not provided with factory prime coat, shall be cleaned and 
painted with one coat of zinc chromate primer.  In addition, such items in finished spaces shall 
also be painted with two coats of finish paint in a color to match adjacent surfaces or as otherwise 
selected by the Architect. 

 
C. Black ferrous metal items exposed outside the building, such as uninsulated pipe and pipe 

supports not provided with factory prime coat, shall be cleaned and painted with one coat of rust 
inhibiting primer and two coats of an asphaltic base aluminum paint.  Insulated pipes outside the 
building shall be cleaned and painted with one coat of rust inhibiting primer before installing 
insulation. 
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D. In lieu of painting hanger rods, cadmium plated or galvanized rods may be furnished. 

 
 

E. No nameplates or equipment shall be painted, and suitable protection shall be afforded to the 
plates to prevent their being rendered illegible during the painting operation. 

 
F. Galvanizing broken during construction shall be recoated with cold galvanizing compound. 

 
G. All ductwork, piping, insulation, conduit or other appurtenances visible through grilles and diffusers 

shall be painted flat black. 
 
3.07  PROTECTION OF EXISTING UTILITIES: 
 

A. The Contractor shall use extreme caution during excavation operations not to damage or 
otherwise interrupt the operations of existing utilities.  The Contractor shall be responsible for the 
continuous operation of these lines and shall provide bypasses or install such shoring, bracing, or 
underpinning as may be required for proper protection. 

 
B. Schedule work so existing systems will not be interrupted when they are required for normal 

usage of the existing building.  Obtain approval from the Architect at least 7 days prior to 
connection to any utility line with the appropriate utility. 

 
3.08  CUTTING AND PATCHING: 
 

A. The Contractor shall assume all cost of, and be responsible for, arranging for all cutting and 
patching required to complete the installation of his portion of the Work.  All cutting shall be 
carefully and neatly done so as not to damage or cut away more than is necessary of any existing 
portions of the structure. 

 
B. All surfaces shall be patched to the condition of the adjacent surfaces. 

 
C. The Contractor shall make suitable provisions for adequately water-proofing  his floor penetrations 

of water proof membrane floors.  This shall include but not be limited to floor drains, open sight 
drains, hub drains, cleanouts, and sleeves for the various piping.  This also applies to membrane 
roofing systems. 

 
3.09  SLEEVES, FLOOR AND CEILING PLATES: 
 

A. The Contractor shall install, as required, in concrete, carpentry or masonry construction, all 
necessary hangers, sleeves, expansion bolts, inserts and other fixtures and appurtenances 
necessary for the support of all pipe, duct, equipment and devices furnished under each section of 
the Specification. 

 
B. Cutting of openings, and installation of sleeves or frames through walls and surfaces shall be 

done in a neat workmanlike manner.  Openings shall be cut only as large as required for the 
installation; sleeves, except as otherwise indicated, and/or frames shall be installed flush with 
finished surfaces and grouted in place.  Surfaces around opening shall be left smooth and 
finished to match surrounding surface. 

 
C. Where pipes pass through floor slabs, sleeves shall be standard weight black steel pipe with top 

of sleeve 3" above finished floor.  Where pipes pass through walls, sleeves shall be standard 
weight black steel pipe or 20-gage galvanized sheet metal with ends flush with wall surfaces. 

 
D. Each pipe or duct passing through walls, floors, ceilings or partitions shall be provided with 

sleeves having internal diameter one inch larger than the outside dimensions of insulated pipes or 
ducts. 

 
 

E. All pipe sleeves through floors, roofs and masonry walls shall be built in place as the affected 
walls, floors, and roofs are built. 

 
F. All penetrations through rated floors shall be packed with mineral wool and capped off with a 

silicon caulk.  As an alternate an approved, fire rated sealant as manufactured by 3M or Hilti may 
be used. 
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G. Sleeves through exterior wall shall be steel or cast iron pipe, flush with the exterior surfaces, and 

with the space between the pipe and the sleeves caulked watertight in an approved manner. 
 

H. Inserts shall be cast iron or galvanized steel individual type, with accommodations for removable 
nuts and threaded rods up to 3/4 inch diameter, and permitting lateral adjustment. 

 
I. See drawings for details of piping through fire rated partitions. 

 
3.10  ESCUTCHEONS: 
 

A. Escutcheons shall be installed on all pipes where they pass through floors, ceilings, walls, or 
partitions in finished areas. 

 
B. The interior of closets, adjacent to finished areas, shall be considered as finished for the intent of 

these Specifications. 
 

C. Escutcheons shall be split, hinged, stamped brass type designed to fit the pipe, and to cover the 
terminating pipe sleeve, in chrome plated finish unless otherwise specified, with securing device 
to hold the escutcheon tight to the pipe. 

 
3.11  CLEANING: 
 

A. After the hydrostatic tests have been made and prior to the operating tests, the boilers shall be 
thoroughly and effectively cleaned of foreign materials.  Wherever possible, water-contacted 
surfaces shall be wire-brushed to remove loose material.  The boilers shall then be cleaned as 
recommended by the boiler manufacturer. 

 
B. Flush new water piping systems until water runs clean.  Mild chemical cleaning may be required.  

If so, flush all cleaning chemicals out of the piping system before recharging with water.   
 

C. Before installing thermostatic members of the steam traps, and connecting return mains to the 
return pumps, pipe the return mains outside the building and blow down the new steam piping 
system until thoroughly clean.  Open automatic steam valves while blowing down. 

 
D. Remove all stickers, rust, stains, labels, and temporary covers before final acceptance. 

 
E. The exterior surfaces of all mechanical equipment, piping, ducts, etc., shall be cleaned of all 

grease, oil, paint, dust and other construction debris. 
 

F. Ducts, plenums and casings shall be cleaned of all debris and blown free of all particles of rubbish 
and dust before installing outlet faces. 

 
G. Bearings that require lubrication shall be lubricated in accordance with the manufacturer's 

recommendations.  Provide written certification of lubrication. 
 

H. Equipment rooms shall be left broom clean. 
 

I. Any fans operated during construction shall have temporary filters.  Temporary filters shall be 
changed regularly to prevent contamination of the equipment and duct systems.  Permanent filter 
shall be installed prior to final inspection. 

 
J. End of open ducts and pipes shall be covered during construction except when working directly on 

such one prohibits covering.  Cover with minimum four (4) mil thick polyethylene taped, tied or 
wired in place. 

 
K. Clean and polish identification plates. 

 
L. Sterilize the domestic water supply and distribution system with chlorine in accordance with the 

local codes having jurisdiction.  Furnish three copies of a Certificate of Performance of Complete 
Sterilization to the Architect before final inspection of the work, all certified by a registered 
chemical engineer. 

 
3.12  EQUIPMENT, MATERIALS AND BID BASIS: 
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A. It is the intention of these Specifications to indicate a standard of quality for all material 
incorporated in this work.  Manufacturer's names are used to designate the item of equipment or 
material as a means of establishing grade and quality.  Where several manufacturers are named, 
only these manufacturers' products will be considered and the Contractor's bid shall be based on 
their products.  Other named manufacturers, although acceptable as manufacturers, must prove 
their product will perform satisfactorily and will meet space requirements, etc., and shall obtain 
pre-approval of their equipment, before submitting shop drawings, when their equipment achieves 
the required results in a manner different than that of the first named manufacturer.  Where only 
one manufacturer is named, unless the Specifications state otherwise, manufacturers of similar 
quality products will be considered.  Such unnamed manufacturer's products will, however, be 
considered as substitutions and shall not be used as a basis for bidding.  In the event the 
Contractor wishes to submit substitutions to the Architect for review prior to bid, he shall furnish 
descriptive catalog material, text data, samples, etc., as well as any other pertinent data 
necessary to demonstrate that the proposed substitutions are acceptable equals to the specified 
product.  No substitutions shall be made without the written consent of the Architect. 

 
B. The use of one named manufacturer in the schedules on the Drawings is for guide purposes. The 

provisions of the above paragraph will govern in the selection of products to be used. 
 
3.13  GUARANTEE: All systems and components shall be provided with a one year guarantee from 

the time of final acceptance or beneficial occupancy (Coordinate with the Architect).  The 
guarantee shall cover all materials and workmanship.  During this guarantee period, all defects in 
materials and workmanship shall be corrected by repair or replacement without incurring additions 
to the Contract. 

 
3.14  FOUNDATIONS: All concrete foundations required by equipment furnished under the 

Mechanical Division shall be constructed in conformance with the recommendations of the 
manufacturer of the respective equipment actually applied, and with the approval of the Architect.  
All corners of the foundations shall be neatly chamfered.  Foundation bolts shall be placed in the 
forms when the concrete is poured.  Allow one inch (1") below the equipment bases for alignment, 
leveling and grouting with non-shrinking grout.  Grouting shall be done after the equipment is 
leveled in place.  After the grout has hardened, the foundation bolts shall be pulled up tight and 
the equipment shimmed, if necessary.  After removal of the forms, the surface of the foundation 
shall be rubbed.  Unless otherwise noted, foundations shall be four inches (4") high.  All concrete 
work performed shall conform entirely to the requirements of the General Specifications which 
describe this class of work. 

 
3.15  RECORDS AND INSTRUCTIONS FOR OWNER: 
 

A. The Contractor shall accumulate during the job's progress the following data in triplicate prepared 
in neat brochures or packet folders and turned over to the Architect/Engineer for check and 
subsequent delivery  to the Owner: 

 
1. All warranties and guarantees and manufacturer's directions on equipment and material 

covered by the Contractor. 
 

2. Approved fixture brochures, wiring diagrams, and control diagrams. 
 

3. Copies of approved shop drawings. 
 

4. Three sets of operating instructions for heating and cooling and other mechanical 
systems.  Operating instructions shall also include recommended periodic maintenance 
and seasonal changeover procedures, and suggested procedures in operation of all 
systems in this particular building to promote energy conservation.  These instructions 
must be written expressly for this project and shall refer to equipment, valves, etc., by 
mark number from project schedules.  Operating instructions and procedures shall be 
submitted in draft form, for approval prior to final issue of complete brochures.  
Manufacturer's advertising literature or catalogs will not be acceptable for operating and 
maintenance instructions. 

 
5. Any and all other data and/or drawings required during construction. 

 
6. Repair parts lists of all major items and equipment including name, address, and 

telephone number of local supplier or agent. 
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7. Valve tag charts and diagrams specified elsewhere herein. 
 

B. All of the above data shall be submitted to the Architect/ Engineer for approval at such time as the 
Contractor asks for his last estimate prior to his final estimate, but in no case, less than two weeks 
before final inspection. 

 
C. The Contractor shall also give not less than three days of operating instructions, during the 

adjustment and testing period, to the Owner's operating personnel in order to familiarize them with 
the proper care and operation of the equipment.  The written operating instructions referred to in 
paragraph above shall be used as a basis for this on-the-job instruction. 

 
D. A competent technician employed by the Temperature Control Subcontractor shall be required to 

instruct the Owner in proper operating procedures and shall explain the significance of the 
temperature control literature filed in the maintenance manual over a period of two (2) days while 
the system is in continuous operation as specified above. 

 
3.16  RECORD DRAWINGS: 
 

A. The Contractor shall maintain on a daily basis at the project site a complete set of "Record 
Drawings" reflecting an accurate dimensional record of all buried or concealed work.  In addition, 
the "Record Drawings" shall be marked to show the precise location of concealed work and 
equipment, including concealed or embedded piping and valves and all changes and deviations in 
the Mechanical work from that shown on the Contract Documents.  This requirement shall not be 
construed as authorization for the Contractor to make changes in the layout or work without 
definite instructions from the Architect.  The "Record Drawings" shall consist of a set of mylar 
sepia prints of the Contract Drawings for this Division with the Engineer's seal and Engineer's firm 
name removed or blacked out.  Prior to commencing work the Contractor shall purchase from the 
Architect a set of mylar sepia prints to be used for the "Record Drawings". 

 
B. Record dimensions shall clearly and accurately delineate the work as installed; locations shall be 

suitably identified by at least two (2) dimensions to permanent structures. 
 

C. The Contractor shall mark all "Record Drawings" on the front lower right hand corner with a rubber 
stamp impression that states the following: 

 
"RECORD DRAWINGS (3/8" high letters) To be used for recording Field 
Deviations and Dimensional Data Only" (5/16" high letters) 

 
3.17  INSTALLATION: All equipment shall be installed in strict conformance with manufacturer's 

recommendations, as specified herein and as shown.  If any conflict arises between these 
instructions, notify the Engineer immediately for guidance. 

 
3.18  VALVE CHART AND LABELS:  Contractors shall prepare and install in suitable glazed frame 

typewritten valve charts giving the number, location and function of each line valve installed under 
this Contract.  They shall also install on each valve stem a stamped one and one-half inch (1-1/2") 
diameter brass tag plainly numbered corresponding to the number indicated on the above chart.  
Tags shall be secured to valves by heavy figure eight hooks. 

 
3.19  ACCESS DOORS: 
 

A. Furnish and install access doors at each point required to provide access to concealed valves, 
cleanouts, fire dampers and other devices requiring operation, adjustment, or maintenance.  
Access doors shall be 16 gauge steel, prime coat finish, with mounting straps, concealed hinge 
and screwdriver locks, designed for the doors to open 180 degrees. 

 
 

B. Access doors installed in fire walls or partitions shall be U.L. Labeled to maintain the fire rating of 
the wall or partition. 

 
3.20  FLAME SPREAD AND SMOKE DEVELOPED PROPERTIES OF MATERIALS: 
 

A. Materials and adhesives used throughout the mechanical and electrical systems for insulation, 
and jackets or coverings of any kind, or for piping or conduit system components, shall have a 
flamespread rating not over 25 without evidence of continued combustion and with a smoke 
developed rating not higher than 50.  If such materials are to be applied with adhesives, they shall 
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be tested as applied with such adhesives, or the adhesives used shall have a flamespread rating 
not over 25 and a smoke developed rating not higher than 50.  (Note:  Materials need not meet 
these requirements where they are entirely located outside of a building and do not penetrate a 
wall or roof, and do not create an exposure hazard.) 

 
B. "Flame-Spread Rating" and "Smoke Developed Rating" shall be as determined by the "Method of 

Test of Surface Burning Characteristics of Building Materials," NFPA No. 255, ASTM E84, 
Underwriter's Laboratories, Inc., Standard".  Such materials are listed in the Underwriters' 
Laboratories, Inc., "Building Materials List" under the heading "Hazard Classification (Fire)". 

 
3.21  EQUIPMENT FURNISHED BY OWNER: 
 

A. The contractor shall unload, uncrate, assemble, and connect any and all equipment shown on the 
drawings or called out in the Specifications to be furnished by the Owner for installation by the 
Contractor. 

 
B. The Contractor shall take full charge of such equipment from the time the items are delivered to 

the job, set in place, connected, tested, adjusted, and placed into operation. 
 
3.22  HAZARDOUS MATERIALS: 
 

A. No products shall be used that contain any known hazardous or carcinogenic materials.  Products 
with asbestos or radioactive content shall not be used. 

 
B. Handling of any hazardous material is not covered in this specification division (15).  Any 

requirements for such are beyond the scope of this contract and shall be done only by those 
persons contracted to do so. 

 
 
 END OF SECTION 
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SECTION 15011   SCHEDULE OF SUBMITTAL DATA 
 
PART 1  GENERAL 
 
1.01  RELATED DOCUMENTS:  The requirements of the General Conditions, Supplementary 

Conditions, and Section 15010 apply to all work herein. 
 
1.02  QUALITY ASSURANCE: 
 

A. Shop drawings or fully descriptive catalog data shall be submitted by the Contractor for all items of 
material and equipment furnished and installed under this contract.  The Contractor shall submit 
to the Architect a  sufficient number of copies of all such Shop Drawings or catalog data to provide 
him with as many reviewed copies as he may need, plus two (2) copies for retention; one by the 
Architect and one by the Engineer. 

 
B. Before submitting Shop Drawings to the Architect for review, the Contractor shall examine them 

and satisfy himself that they are correctly representative of the material or equipment to which 
they pertain.  The Contractor shall so note these Drawings before submitting them.  The 
Contractor's review of the Shop Drawings is not intended to take the place, in any way, of the 
official review of the Architect, and Shop Drawings which have not been reviewed by the Architect 
shall not be used in fabricating or installing any work. 

 
C. The review of Shop Drawings or catalog data by the Architect shall not relieve the Contractor from 

responsibility for deviations from the Plans and Specification unless he has, in writing, specifically 
called attention to such deviations at the time of submission and has obtained the permission of 
the Architect thereon; nor shall it relieve him from responsibility for error of any kind in Shop 
Drawings.  When the contractor does call such deviations to the attention of the Architect, he shall 
state in his letter whether or not such deviations involve any extra cost.  If this is not mentioned, it 
will be assumed that no extra cost is involved for making the change. 

 
D. Verification and assignment of dimensions, quantities, and construction means, methods, 

sequences or procedures, the correctness of which is set forth in the Contract Documents or 
submittal, shall be the sole responsibility of the Contractor. 

 
E. Reproduction of design documents in any portion for use in a submittal is not acceptable. 

 
PART 2  PRODUCTS 
 
2.01  GENERAL:  All products shall be new and bear all labels which are identified by the applicable 

specification section and Contract Documents. 
 
PART 3  EXECUTION 
 
3.01  SUBMITTAL DATA: 
 

A. General 
 

1. The submittal data to be furnished for this project shall comply with the Specifications and 
Contract Documents in their entirety.  Any submittals herein scheduled are as a minimum 
only and shall not be construed to limit the submittal data required within the individual 
Sections of these Specifications. 

 
2. Shop Drawings will be returned unchecked unless the following  information is included:  

Reference to all pertinent data in the Specifications or on the Drawings, such as sound 
power levels of motor driven equipment where called for in the specifications, electrical 
characteristics and horse power, capacities, construction material of equipment, UL labels 
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where required, accessories specified, manufacturer, make and model number, weights 
where specified, starters where required by Division 15, size and characteristics of the 
equipment, name of the project and a space large enough to accept an approval stamp.  
The data submitted shall reflect the actual equipment performance under the specified 
conditions and shall not be a copy of the scheduled data on the drawings.  All submitted 
equipment must be identified on Shop Drawings with same "Mark Numbers" as identified 
on Drawings or in Specifications.  All pertinent data such as accessories shall also be 
marked.  Any deviation from any part of the Contract Documents shall be clearly and 
completely highlighted. 

 
3. HVAC and plumbing submittal data shall be bound into separate HVAC and plumbing 

volumes, with each volume containing one copy of all specified equipment shop drawings.   
The binders shall be provided with an identification tab for each Specification Section that 
requires submittals.  Each item in each tabbed section shall be identified with the 
paragraph number relating to the item submitted the use of a cover sheet or by 
highlighting the paragraph on the first page concerning the item.  If necessary, resubmittal 
binders shall be submitted with the original submittal date and will address and resolve all 
comments thereon.  All submittals shall include identification tabs and sufficient space for 
all submittal data.  FAILURE to provide BOUND AND IDENTIFIED SUBMITTALS will 
result in the AUTOMATIC REJECTION of the submittal data with NO EXCEPTION. 

 
B. The bound submittals are to be submitted for review within 30 days after the Contract is awarded.  

No submittal will be checked until ALL required submittals have been received by the Engineer.   
Only Automatic Temperature Controls, ductwork and piping fabrication drawings may be 
submitted after the completed bound submittal is reviewed and accepted by the Engineer. 

 
C. The Contractor shall submit with the bound and identified submittal data a letter signed by the 

Contractor's Project Manager (or higher level officer of the firm)  stating that all electrical 
characteristics of the mechanical equipment to be supplied have been fully coordinated with the 
electrical contractor.  No submittal data will be checked until this letter is submitted.  Any changes 
to the electrical requirements from the Contract Documents resulting from alternate equipment 
being submitted shall be performed without any additions to the Contract Sum.  Shop Drawings 
shall be submitted for each of the following: 

 
Submit attachment and fastening methods for piping and equipment to the Structural Engineer for 
approval. 

 
Air Compressors and Air Dryers 
Air Handling Units (AHU) 
Automatic Temperature Controls (including Control diagrams, cuts of instrumentation, description 
of operation) 
Baseboard Heaters 
Backflow Preventers 
Boilers 
Boiler Feedwater System 
Boiler Trimming and Controls 
Chemical Treatment Systems and Accessories 
Chillers 
Chiller Test Report 
Cleanouts 
Coils 
Compressors 
Disconnect Switches 
Ductwork Accessories and Details (min. 1/4"=1'0" scale) 
Energy Management System 
Fans 
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Flow Meters 
Gas Cocks 
Grilles, Registers and Diffusers 
Heat Exchangers 
Heat Reclaim Equipment 
Insulation 
Meters 
Motor Starters 
Oil Interceptors 
Plumbing Drains 
Plumbing Fixtures, Carriers and Fittings 
Pumps 
Piping Specialties (Steam and Hot Water) 
Sediment Basin 
Siamese Connections 
Sound Attenuators 
Sprinkler Working Drawing, Calculations and Cuts of Equipment and Accessories 
Test, Adjusting and Balancing Reports and Forms 
Valves 
Vacuum Equipment and Controls 
Variable Air Volume (VAV) Valves 
Variable Speed Drive Controllers 
Vibration Isolators (to be submitted with equipment being isolated) 
Valve Tag Schedule 

 
D. Submit ¼” detailed layout drawings for mechanical equipment rooms showing all equipment and 

piping. 
 

E. Submit ¼” layout drawings for all laboratory supply and exhaust ductwork, variable air volume 
valves, heating coils, and associated piping.  Indicate elevations and slopes of all components. 

 
F. Submit one eighth (1/8") scale layout drawings for fire protection pipe and fittings including, but 

necessarily limited to, hydraulic calculations, pipe and tube sizes, locations, elevations, and slopes 
of horizontal runs, wall and floor penetrations and connections.  Indicate interface and spatial 
relationship between piping and proximate equipment.  Prepare approved drawings of fire 
protection systems indicating pipe sizes, pipe locations, fittings, shutoffs, equipment, etc.  Submit 
to Owners' Underwriter/Insurance Agency and to the local authority having jurisdiction.  Submit 
certificate upon completion of fire protection piping work which indicates that work has been 
tested in accordance with NFPA 13, NFPA 14, and NFPA 20 and also that system is operational, 
complete, and has no defects.  At project closeout, submit record drawings of installed fire 
protection piping and products in accordance with requirements of Section 15010.  Submit 
maintenance data and parts list for fire protection materials and products.  Include this data, 
product data, shop drawings, approval drawings, approval calculations, certificate of installation, 
and record drawings in maintenance manual in accordance with requirements of Section 15010. 

 
G. The Contractor shall submit three copies of a letter, signed by an officer of the company, that the 

items listed below meet or exceed criterion of the plans and specifications.  The letter is to include 
a list of each item to be used on the project along with the manufacturer. 

 
Flexible Duct 
Flexible Connectors 
Ductwork Access Doors and Panels 
Strainers 
Test Wells 
Combination Test Plugs 
Vacuum Breakers 
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Flexible Pipe Connectors 
Thermometers 
Flow Switches  
Gauges 
Gauge Cocks and Snubbers 
Automatic Air Vents 
Manual Air Vents 
Level Gauges  
Heat Cable  
Filters 
Pipe Guides  
Flow Measuring Devices  
Water Treatment System 
Humidifiers 
Prefabricated Chimney and Stacks 
Expansion and Compression Tanks and Capacities 
Storage Tanks and Capacities  
Dampers  
Draft Control Equipment  
Hoods (intake and relief) 
Roof Curbs 
Cleanouts 
Drains 
Acid Resistant Piping and Accessories 
Water Supplies and Stops 
Fire Hoses and Nozzles 
Pipe Hangers and Supports  
Hydrants 
Shock Absorbers 

 
3.02  OPERATING AND MAINTENANCE INSTRUCTIONS: 
 

A. Description 
 

1. Complete operating and maintenance instructions shall be provided to the Owner.  Four 
(4) separate copies (three for the owner, one for the Architect) shall be provided, and  
each copy shall be bound in a separate 3-ring, loose leaf notebook.  Operating 
instructions shall be provided for each system, and shall include a brief system 
description, a simple schematic and a sequence of operation.  Operating and 
maintenance instruction shall be included for each piece of equipment.  Manufacturers' 
Standard literature is acceptable for each piece of equipment.  However, the contractor 
shall prepare a SYSTEM O&M manual including overall  system descriptions, operating 
and energy conservation techniques. 

 
2. A system wiring and control diagram shall be included in the operating and maintenance 

instruction. 
 

3. Prior to final acceptance or beneficial occupancy, provide the services of a competent 
representative to instruct the Owner in the operation of all systems for a period of not less 
than three (3) days.  This instruction shall include a complete walk-through of all 
equipment and systems.  The Architect reserves the right to attend any such meeting and 
shall be duly notified. 

 
3.03  OTHER SUBMITTALS: 
 

A. Submit or provide the following prior to occupancy of the project by the Owner. 
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1. As built drawings for ductwork, HVAC piping, plumbing and fire protection systems. 

 
2. All guarantees. 

 
3. Provide combination pressure and temperature test plug kit to Owner. 

 
4. Submit two (2) copies of welders certificate. 

 
5. Certify disinfection of domestic water service. 
 
6. Manufacturer's representative shall certify that HVAC equipment and valves are installed 

in accordance with the manufacturer's recommendations. 
 

7. Certify that all pumps have been realigned and provide data to show that pumps were 
realigned after each was grouted. 

 
8. Provide a spare seal and coupling for each pump. 

 
9. Submit three (3) copies of the vibration isolation manufacturer’s certified letter of 

approval. 
 

10. Submit (6) copies of the water analysis chemical treatment performance tests to the 
Owner. 

 
11. Provide twelve (12) month supply of chemicals, chemical treatment procedures and 

schedules of visits to the Owner.  
 
 
 
 END OF SECTION 
 
 

242



 -180- S.P.No. 907-242-136 -- Cont'd 

SECTION 15015   DESIGN CONDITIONS 
 
PART 1  GENERAL 
 
1.01  DESCRIPTION:  The requirements of the General Conditions, Supplementary conditions, and 

Section 15010 apply to all Work herein. 
 
PART 2  DESIGN CONDITIONS 
 
2.01  DESIGN CONDITIONS: 
 

A. Outside conditions are as follows: 
 
         Dry Bulb        Wet Bulb 
         Deg. F.           Deg. F. 
  Summer Outside Air Temperature ------                 98                    80 
  Winter Outside Air Temperature ----------         0                    
 

B. The indoor design condition for cooling is 72 deg. F. dry bulb/50% relative humidity. 
 

C. The indoor design condition for heating is 72 deg. F. dry bulb. 
 

D. Range of indoor design goals for HVAC sound control: 
 

1. All occupied space shall have an NC criteria curve range not to exceed NC 35. 
 

E. Building envelope design criteria - these values are repeated here to alert the General Contractor 
to the properties of materials used in the calculation of heating and cooling loads for this project.  
It shall be the responsibility of the General contractor to notify the Architect and Engineer if 
materials with properties other than those stated below are used in the construction of this project: 

 
1. Typical vision glass shading coefficient - 0.80. 

 
2. Typical vision glass "U" values - 0.60. 

 
3. Insulated exterior walls transmission coefficient-BTU/(hr.) (F deg.)(sq.ft.) 0.091. 

 
4 Roof heat transmission coefficient - BTU/(hr.)(F. deg.)(sq.ft.) 0.045. 

 
 
 
 END OF SECTION 
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SECTION 15020   IDENTIFICATION OF PIPING SYSTEMS 
 
PART 1  GENERAL 
 
1.01  APPLICABILITY: 

 
A. All work specified in this Section shall comply with the provision of Section 15010. 

 
B. All above ground piping inside the building shall be identified with color bands at each shut-off 

valve, each piece of equipment, branch take-off, and 40'-0" maximum spacing on exposed 
straight pipe runs. 

 
C. All valves in the HVAC, plumbing or fire protection system (except check valves) shall be tagged 

and numbered.  A complete system schematic drawing with all valves referenced to the tag 
assigned to that valve shall be framed and mounted in the Central Mechanical Room where 
directed.  A copy of this system schematic shall also be included in each of the Operations and 
Maintenance Manuals. 

 
D. All underground plastic water and gas piping outside the building shall have #14-copper TW tracer 

wire attached to pipe.  Install directly above pipe a continuous 6-inch wide vinyl plastic tape with 
printing identifying buried service, 12 inches below finished grade, during backfilling operation. 

 
PART 2  PRODUCTS 
 
2.01  PIPE MARKINGS: 

 
A. Pipe marking shall be applied by using stencils and spray on stencil ink.  Band and letter sizes 

and identification shall be as indicated in PART 3 - EXECUTION.  Direction of flow arrows shall be 
placed next to color bands.  A white background of stencil ink shall be provided where black 
letters are used on pipe or pipe covering material that is already black. 

 
B. In lieu of painted markings, manufactured, preprinted markings may be used in accordance with 

the following: 
 

1. No tape or self-adhering markers will be allowed. 
 

2. Snap on pipe markers, W. H. Brady Co. or approved equal are acceptable. 
 

3. Markers shall be strapped on with nylon fasteners. 
 

4. Markers will be non-corrosive, non-conductive, mildew resistant and impervious to 
moisture. 

 
2.02  VALVE TAGS:  Valve tags shall be circular brass tags 1-1/2" in diameter.  The tags shall have the 

valve number (1/2" minimum height) firmly embossed and filled with a durable black compound 
and shall be attached to the valve with copper wire and brass "S" links.  

 
2.03  BAND AND LETTER SIZE: 

 
A. Band and letter sizes shall conform to ASHRAE standards of the following table: 

 
O.D. of Pipe      Width of     Size of 
Covering      Color Band  Letter/Numbers 
1-1/4" and smaller     8"   1/2" 
1-1/2" to 2"      8"   3/4" 
2-1/2" to 6"     12"   1-1/4" 
6" to 10"     24"   2-1/2" 
over 10"     32"   3-1/2" 

 
2.04 IDENTIFICATION: 

 
A. Band legend and color and letter color shall conform to the following table: 

 
Piping Band    Legend  Letters  Band Color 
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Chilled Water Supply   CHWS  White  Green 
Chilled Water Return   CHWR  White  Green 
Cold Water (Domestic)   CW (Dom) White  Green 
Hot Water (Domestic)   HW (Dom) Black  Yellow 
Hot Water Circulation 
   (Domestic)    HWC (Dom) Black  Yellow 

 
Automatic Sprinkler    AS  White  Red 
Compressed Air    AIR  Black  Blue 
Boiler Feed Water    BFW  Black  Yellow 
Boiler Blow Down    BBD  Black  Yellow 
Boiler Water    BW  White  Green 
Natural Gas    Nat.Gas Black  Yellow 
Hot Water Heating 
   Supply     HWS  Black  Yellow 
Hot Water Heating  
  Return     HWR  Black  Yellow 
Laboratory Vacuum   VAC  Black  White 
Drain     D  Black  Green 

 
PART 3  EXECUTION 
 
3.01  EXECUTION: 

 
A. Locate pipe identification in the following areas: 

 
1. Each riser. 

 
2. Each valve. 

 
3. One each side where piping pass thru walls and floors. 

 
4. At or near each change in direction or height. 

 
5. Every 40 feet along continuous runs. 

 
6. Within 4 feet of exit or entrance to vessel or tank. 

 
B. Indicate pipe content flow direction with arrows of matching style and placed so the arrow points 

away from the legend. 
 

C. A copy of the pipe identification legend will be framed and accompany the valve tag schedule.  
See Section 15010. 

 
D. If manufactured preprinted marking are used they shall be attached to the piping with self-locking 

nylon fasteners. 
 

E. In addition to the above, fire protection piping and accessories will be identified as outlined in 
NFPA 13. 

 
  
 END OF SECTION 
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SECTION 15025   MOTOR CONTROLS AND WIRING 
 
PART 1  GENERAL 
 
1.01  SCOPE: 
 

A. All electrical work specified in this section shall comply with the provisions of Division 16. All 
mechanical work specified shall b in accordance with Section 15000. 

 
B. All motors shall be provided. 

 
C. All motor starters shall be provided by Division 16 for each motor including package units.  Motor 

starters shall be installed either in a Motor Control Center or separately mounted adjacent to the 
motor served as shown, indicated and/or required. 

 
D. Motor power wiring is defined as those conductors between the energy source and the motor.  

This power wiring shall be terminated at motor terminals and will be provide3d under Division 16 
work. 

 
E. All control wiring required for automatic starting and stopping of motors shall be provided under 

this Division unless specifically shown on the electrical drawings. 
 

F. Power wiring will be connected through all line voltage control devices such as firestats and 
thermostats by Division 16 work. 

 
PART 2  PRODUCTS 
 
2.01  MOTOR STARTERS: 
 

A. The electrical Contractor shall furnish and install all manual starters as required.  Where magnetic 
starters, reversing starters, multiple speed starters, etc., are required, they shall be furnished by 
the Mechanical Contractor.  All poly-phase motors and all motors which are automatically 
controlled shall be furnished with magnetic starters, full voltage, non-reversing type, complete with 
necessary auxiliary contacts for controls unless otherwise noted.  Heaters shall be of the melting 
alloy type, sized to the exact nameplate running current of the motor.  Overloads shall have visual 
trip indicators and shall be trip-free with reset button held in.  All magnetic motor starters or 
controllers shall be equipped with one overload element in each phase.  Manually operated 
motors with magnetic controllers shall be provided with oil-tight pushbutton stations and 
automatically controlled motors shall be provided  with oil-tight “hand-off” automatic switches.  All 
magnetic starters shall be provided with red bull’s eye pilot light in cover.  Energy for controlled 
circuits shall be taken through auxiliary contacts, and shall not be taken from the load contacts 
from the starters.  All power wiring and control wiring shall be run in rigid conduit in damp 
locations or electrical metallic tubing in dry locations and shall conform to NEC Standards. 

 
B. All motor starters, push buttons and pilot lights shall be of the same manufacture as the 

switchboard. 
 
PART 3 - EXECUTION 
 
3.01  INSTALLATION: 
 

A. Provide control wiring and install all motor starters, unless integrally factory mounted on a piece of 
equipment. 

 
B. Provide control wiring to all motors except packaged units that are prewired between the starter 

and motor. 
 

C. Where line voltage control devices are mounted at, on or inside a unit, such as aquastats, firestat 
for single phase devices, etc., the power wiring to the unit shall be connected through such a 
control device by the work of Division 16. 

 
D. On final inspection, it shall be demonstrated to the Architect or his representative that each 

overload relay control circuit is properly wired and functioning correctly by manually tripping each 
overload relay individually, one at a time.  This inspection procedure shall not involve removal of 
any wiring or disconnecting any current carrying parts. 
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E. Standard minimum one-year warranty on all electrical equipment provided herein shall apply. 

 
 

END OF SECTION 
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SECTION 15030   TRENCH EXCAVATION AND BACKFILL 
 
PART 1  GENERAL 
 
1.01  RELATED DOCUMENTS:  All work specified in this Section is subject to the provisions of Section 

15010 "Mechanical General." 
 
1.02  DESCRIPTION: 

 
A. All work associated with the installation of underground piping shall conform with the requirements 

of his Section including but not necessarily limited to: 
 

1. Trench Excavation 
 

2. Sheeting and/or Shoring 
 

3. Dewatering 
 

4. Pipe Installation 
 

5. Backfill 
 

6. Compaction 
 
1.03  QUALITY ASSURANCE: 

 
A. Work shall be performed by qualified firms with at least three (3) years of successful installation 

experience. 
 

 
PART 2  PRODUCTS 
 
2.01  MATERIALS: 

 
A. Bedding and Backfill Materials 

 
1. Granular bedding materials shall be durable gravel, crushed stone or bankrun gravel 

meeting the gradation requirements of the State Department of Transportation 
Specifications. 

 
2. Common Backfill: 

 
a. Common Backfill shall consist of mineral soil, free of organic material, loam, 

wood, trash, snow, ice, frozen soil and other objectionable material which may be 
compressible or which cannot be compacted properly.  Common Backfill shall not 
contain stones larger than ten (10) inches in any dimension, broken concrete, 
masonry, rubble, or other similar materials.  It shall have physical properties such 
that it can be readily deposited and compacted during backfilling. 

 
b. Material falling within the above specification, encountered during the excavation, 

may be stored in segregated stockpiles for reuse.  All material which, in the 
opinion of the Owner's representative, is not suitable for reuse shall be disposed 
of as specified herein for disposal of unsuitable materials. 

 
 
PART 3  EXECUTION 
 
3.01  GENERAL: The work of this article is defined to include whatever excavating and backfilling is 

necessary to install the mechanical work.  Coordinate the work with other excavating and 
backfilling in the same area, including dewatering, and other temporary facilities.  Coordinate the 
work with other work in the same area, including other underground services (existing and new), 
landscape development, paving, and floor slabs on grade.  Coordinate with weather conditions 
and provide temporary facilities needed for protection and proper performance of excavating and 
backfilling. 
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3.02  DISPOSAL OF MATERIALS: 
 

A. Excavated material shall be stacked without excessive surcharge on the trench bank.  
Inconvenience to traffic shall be avoided as much as possible.  Excavated material shall be 
segregated for use in backfilling as specified below. 

 
1. Surplus excavated material, which is suitable for use in backfilling shall be stockpiled.  

Unsatisfactory surplus material shall be disposed of. 
 
2. It is expressly understood that no excavated material shall be removed from the site of 

the work or disposed of by the Contractor except as directed by the Owner's 
representative. 

 
3. Should conditions make it impracticable or unsafe to stack material adjacent to the 

trench, the material shall be hauled and stored.  When required, it shall be rehandled and 
used in backfilling the trench.  This shall be done without any additional cost to the 
Contract. 

 
3.03  SHEETING AND BRACING: Furnish, put in place and maintain sheeting and bracing required to 

support the sides of the excavation and prevent loss of ground which could damage or delay the 
work or endanger adjacent structures.  Care shall be taken to prevent voids outside of time 
sheeting, but if voids are formed, they shall be immediately filled and rammed. 

 
3.04  DRAINAGE: 

 
A. The Contractor shall furnish all materials and equipment and perform all incidental work required 

to install and maintain the drainage system he proposes for handling ground water or surface 
water encountered.  Construction shall not begin until the Owner's representative is assured that 
the proposed method will be satisfactory.  The requirements for a stable subgrade are indicated 
above and the Contractor must alter his drainage methods if the trench bottom is unsatisfactory. 

 
B. Provide pumping equipment and devices to properly remove and dispose of all water entering 

trench and excavation for structures.  The grade shall be maintained acceptably dry until 
structures to be built therein are completed.  All drainage shall be performed without damage to 
the trench, pavements, pipes or other utilities. 

 
C. Grade the top of trenches as required to prevent surface water from flowing into trenches. 
 
D. Pipe shall not be laid in water or submerged within twenty-four (24) hours after being placed. 
 
 

3.05  TRENCH EXCAVATION: 
 

A. Make excavations to the depth indicated on the drawings and in such a manner and to such 
minimum widths as will give suitable room for laying the pipe within the trenches, for bracing and 
supporting, and for pumping and drainage facilities; and render the bottom of the excavations firm 
and dry in all respects. 

 
B. Sides of the trenches shall be vertical to a point not less than 12" above the top of pipe. 

 
C. The trench may be excavated by machinery to, or just below, the designated subgrade provided 

that the material remaining in the bottom of the trench is no more than slightly disturbed. 
 

D. Where the pipes or ducts are to be laid directly on the trench bottom, the lower part of the 
trenches shall not be excavated to grade by machinery.  The last of the material being excavated 
manually, and shall be done in such a manner that it will give a flat bottom true to grade so that 
pipe or duct can be evenly supported on undisturbed material.  Bell holes shall be made as 
required. 

 
E. Where bedding material is to be provided, excavate bottom of trenches to a depth of 6" below the 

required invert for the pipe bedding material. 
 

F. Rock, when encountered, shall be removed to a minimum of eight (8") inches clearance around 
the bottom and sides of the pipe being laid. 
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3.06  PIPE INSTALLATION: 
 

A. Drainage pipe shall be laid accurately to line and grade by the use of lasers, or batter boards 
(spaced not more than 25' apart), plumb lines, etc.  Three consecutive batter boards shall be in 
place at all times when installing pipe.  When necessary, deflect pipe at joints.  Deflection shall not 
exceed manufacturer's recommendations. 

  
B. Prior to making joints all surfaces of pipe joint and jointing materials shall be cleaned and dried.  

Lubricants, primer, adhesives, etc., shall be used as recommended by the pipe or joint 
manufacturer.  Joints shall then be made in approved workmanlike manner to obtain a water-tight 
joint.  Trenches shall be kept free of water during bedding, laying and jointing. 

 
3.07  BACKFILLING: 

 
A. As soon as practicable after the pipe has been laid, jointed and tested backfilling shall begin and 

completion shall be expedited. 
 
B. After the required bedding has been placed, or after the pipe has been properly bedded on a 

shaped trench bottom, selected backfill material free from stones and other foreign material shall 
be placed to a depth of 1'-0" over the top of the pipe.  Backfill shall be thoroughly compacted by 
hand-tamping as placed. 

 
C. Any space remaining between the pipe and side of the trench shall be packed full by hand shovel 

with selected earth, free from stones having a diameter greater than two (2") inches, and 
thoroughly compacted with a tamper as placed up to a level of one (1) foot above the top of the 
pipe. 

 
D. The filling shall be carried up evenly on both sides with continuous tamping. 
 
E. Backfill shall be placed in 8" to 12" lifts are required to obtain compaction required. 

F. The remainder of the trench above the compacted backfill shall be filled and thoroughly 
compacted by rolling or tamping.  Compaction shall be at least 95% of its maximum dry density as 
determined by ASTM D-698. 

 
3.08  RESTORATION OF DISTURBED SURFACES: Where it is necessary to remove and replace 

landscape work, pavement, flooring and similar exposed finish work, engage the original installer 
to install the replacement work; except where the work existed prior to the work of this Contract, 
engage only experienced and expert firms and tradespersons to replace the work. 

 
3.09  CLEANUP: Promptly remove all discarded or unused materials and excess excavated material, 

trash and debris and dispose of it off Owner's property. 
 
 
 END OF SECTION 
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SECTION 15050  BASIC MATERIALS AND METHODS 
 
PART 1  GENERAL 
 
1.01  RELATED DOCUMENTS:  The general provisions of the contract including the conditions of the 

contract (general, supplementary and other conditions) and other divisions appropriate, apply to 
work specified in this Division. 

 
PART 2  PRODUCTS 
 
2.01  GENERAL:  All products shall be new and bear all labels which are identified by the applicable 

specification section and Contract Documents. 
 
PART 3  EXECUTION 
 
3.01  GENERAL:  The mechanical plans do not give exact elevations or locations of lines, nor do they 

show all the offsets, existing  lines, or other installation details.  The Contractor shall carefully lay 
out his work at the site to conform to avoid all existing piping and obstructions. 

 
3.02  EXCAVATION, TRENCHING AND BACKFILLING: 

 
A. Excavate trenches for underground pipe lines to required depth and provide a separate trench for 

each utility sewer, gas and water line except where otherwise noted on drawings.  Lay all pipe in 
open trench unless given permission for tunneling.  Excavate trenches of sufficient width for 
proper installation of the work.  When the depth of backfill over sewer pipe exceeds ten feet (10'), 
keep the trench below the level of the pipe as narrow as practicable. 

 
B. Sheet and brace trenches and remove water as necessary to permit proper installation of the 

work.  Under no circumstances lay pipe in water.  Keep the trench free from water until pipe joint 
material has hardened.  The presence of ground water in the soil or the necessity of sheeting or 
bracing trenches shall not constitute a condition for which any increase may be made in the 
contract price. 

 
C. Grade the bottom of trenches evenly and excavate bell holes to ensure uniform bearing for the full 

length of all pipes.  Cut holes as necessary for joints and joint making.  Excavate all hard material 
to at least four inches (4") below the pipe at all points.  Refill such space and all other cuts below 
grade with sand or fine gravel firmly compacted. 

 
D. After pipe lines have been tested, inspected and approved by the Architect and prior to backfilling, 

remove forms and clean excavations of trash and debris to prepare for backfill. 
 
E. When proper time has elapsed for joint hardening, if necessary, initial backfilling shall be 

performed by hand, together with tamping until fill has progressed to an elevation at least one foot 
above the top of pipes.  During the initial backfilling, approved granular material (where required) 
or loose soil free from lumps, clods, frozen material or stones shall be deposited in layers of 
approximately six inch (6") thickness and compacted by hand or with manually operated machine 
tampers actuated by compressed air or other suitable means. From the point one foot above the 
top of pipe in unimproved areas (outside limits of buildings, parking areas, driveways, alleys, 
streets and the like) backfill may be deposited by bull-dozer, drag line, or other suitable means in 
layers with sufficient surplus material neatly rounded over the trench to compensate for settlement 
after backfill.  All surplus excavated materials shall be disposed of by the Contractor at his 
expense unless otherwise directed by the Architect.  Trench filling from the point one foot above 
the pipes under improved areas (buildings, driveways, parking areas, streets and the like) where 
danger from settlement exists:  Backfill shall proceed in layers and compacted to the Proctor 
density as specified in the Architectural specifications governing the project.  Compaction tests as 
specified therein shall be observed as if repeated herein.  Backfill and compaction shall be 
approved by the Architect prior to pouring of concrete, paving, etc. 

 
3.03  GENERAL PIPING INSTALLATIONS: 
 

A. Arrange, install piping approximately as indicated straight, plumb, and as direct as possible; form 
right angles or parallel lines with building walls.  Keep pipes close to walls, partitions, ceilings; 
offset only where necessary to follow walls as directed.  Locate groups of pipes parallel to each 
other; space them at distance to permit applying full insulation and to permit access for servicing 
valves. 
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B. Install horizontal piping as high as possible without sags or humps.  Grade drainage piping at 

uniform slope of 1/4" per foot minimum; where this is impossible, maintain slope as directed but in 
no case less than 1/8" per foot. 

 
C. Locate valves for easy access and operation where concealed; provide access doors of the 

proper type for the construction into which they are installed.  Do not locate any valves with the 
stems below horizontal. 

 
D. All piping connected to any pump for recirculation as in heating or cooling shall be properly graded 

for air elimination.  No concentric reducer may be used in horizontal lines but may be used in 
vertical lines when required.  Eccentric reducers shall be used with flat section at top of pipe in 
pumped systems. 

 
E. Provide water supply, drain, vent and gas connections to equipment specified in other sections 

requiring such services.  Indicated locations and sizes of equipment connections are approximate; 
exact locations and sizes of piping and valves shall conform to approved shop drawings and 
printed installation directions furnished by equipment manufacturer.  Connection sizes shall not be 
smaller than equipment outlets for same. 

 
F. Drains shall be provided at all coils, receivers, pump suction lines, pump plates where facilities are 

provided and at all low points of the systems.  Such drains shall consist of the  necessary pipe, 
valves and fittings required in the opinion of the Architect to permit servicing of equipment, 
systems, etc. 

 
3.04  PIPE EXPANSION: 
 

A. In the installation of all pipe runs where shown or where necessary, install swing joints, flexible 
couplings, turns, expansion loops or long off-sets to allow for expansion.  Broken pipe or fittings 
due to rigid connections must be removed and replaced at no additional cost to the Owner. 

 
B. All lines shall be securely anchored where required.  Where such anchors occur, they shall be 

securely fastened to the steel or concrete structure of the building in a manner approved by the 
Architect.  Shop drawings shall be submitted before installation. 

 
3.05  PIPE SLEEVES: 
 

A. Pipe sleeves of cast iron or zinc coated steel pipe shall be provided for all pipes passing through 
exterior walls, and slabs on grade, which do not have membrane waterproofing.  Sleeves may be 
omitted where pipes pass through exterior walls above ground to lawn faucets, wall hydrants and 
down-spout nozzles. 

 
B. Sleeves passing through floors and exterior walls which are provided with membrane 

waterproofing shall be of threaded steel pipe fitted with companion flanges and arranged to 
secure membrane.  Companion flanges shall be drilled and tapped in such a manner that bolting 
is effected from the outer (or upper) face only. 

 
C. Sleeves for pipes passing through potentially wet floors that do not have membrane waterproofing 

such as in toilet rooms, utility cores, mechanical equipment rooms, etc., shall be zinc coated steel 
pipe and shall project two inches (2") above the finished floors, and shall be caulked watertight. 

 
D. Sleeves shall be provided for all pipes passing through all other floors and walls, and shall be 

constructed of zinc coated sheet steel not lighter than No. 26 gage, moisture resistant fiber, or 
plastic. 

 
E. On new work, sleeves shall be built into the walls and floors as the work progresses. 

 
F. Sleeves through exterior walls below grade shall be not less than two inches (2") greater in inside 

diameter than the outside diameter of the pipe it serves; all other sleeves shall be large enough to 
provide approximately 1/4" clear annular space between the sleeve and pipe or between the 
sleeve and insulation where insulation is required.  Except as hereinbefore specified for wet area 
floors, sleeves shall be of sufficient length to terminate flush with the finished floor or wall. 

 
G. Spaces between pipes and sleeves passing through exterior walls, slabs on grade and over crawl 

spaces, and water-proofed floors shall be caulked watertight.  Spaces between pipes and sleeves 
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passing through floors, walls, and ceilings of machine spaces, such as mechanical equipment, 
refrigeration, boiler, pump, fan, and machinery rooms, shall be packed and sealed at both ends of 
sleeve to provide an airtight acoustical barrier. 

 
H. Sleeves passing through fire walls or partitions or pipes passing from floor to floor shall have 

annular space between sleeve and pipe or insulation packed tight with non-combustible fibrous 
glass to within one-half inch of either end of sleeve and caulked with non-combustible, 
permanently plastic, waterproof, non-staining caulking compound finished smooth on both sides. 

 
 
 
3.06  FLOOR AND CEILING PLATES:  Furnish and install chrome-plated type floor and ceiling plates or 

escutcheons on all exposed pipe passing through floors, walls and ceilings.  Inside diameter shall 
fit around insulation or around pipe; when not insulated, outside diameter shall cover sleeve.  
Where sleeve extends above finished floor, escutcheon shall clear sleeve extension.  Secure 
escutcheons or plates to pipe or sleeve but not to insulation. 

 
3.07  ROOF FLASHING: Vent pipes passing through roof shall be flashed with four (4) pound lead 

sheet or 16 oz. copper, at least twenty inches (20") square, and shall be extended up and turned 
down at least 1" inside pipe, with pipe at least twelve inches (12") above roof at center line.  Vents 
shall off-set in roof joist area or ceiling cavity if necessary so that no vent shall be closer than 4'-0" 
from outside wall line. 

 
3.08  SYSTEMS CLEANING AND TREATMENT: 
 

A. All closed chilled and hot water piping systems shall be cleaned as follows:  All piping shall be 
cleaned of iron cuttings and other debris as installed into the system.  Piping received with heavy 
mill scale shall not be installed in the system.  Particular attention shall be given to coils, valve 
seats and glands, pump mechanical seals and packing glands, strainers, etc., such that surfaces 
are clean and free of all foreign material.  At completion of the piping hook-up, after pressure tests 
and prior to operation of any equipment, the Contractor shall thoroughly flush the piping system 
with clean city water to remove any debris remaining in piping.  After system has been thoroughly 
flushed with clear water, the system shall be filled and vented with clean water and a sufficient 
concentration of Anderson Chemical Company's detergent type system cleanser.  Circulation shall 
be provided by the installed circulating pumps.  System shall then be heated to between 140-160 
degrees F. and circulated for not less than twenty-four (24) hours.  CAUTION:  MAXIMUM 
TEMPERATURE OF WATER WHEN FLOW IS THROUGH CHILLER SHALL BE 100 DEGREES 
F.  During circulation of detergent, 3-way valves, etc., shall be operated such that solution shall 
reach all branches, bypasses, etc.  After twenty-four (24) hour detergent cleaning, system shall be 
drained and flushed with clean water until all detergent has been removed and water runs clear.  
Strainers shall be checked and cleaned.  System shall then be filled with clear city water, vented 
and pressurized such that four (4) PSIG is obtained at the highest point of the system. 

 
B. All potable water lines shall be thoroughly flushed and then sterilized with a solution containing not 

less than 50 ppm available chlorine for eight (8) hours.  During sterilization operate all valves, 
faucets, etc., so that all portions of system are reached.  Flush system with clear city water until 
concentration drops to 0.5 ppm.  Obtain bacteriological certificate from local health department for 
water sample and submit with final documents at completion. 

 
C. After the above described cleaning and flushing of piping systems has been completed, the 

Contractor shall notify the Architect in writing that the procedure has been completed.  On the  
next visit to the site by the Architect's representative, the Contractor shall draw one (1) gallon 
samples from each system to verify compliance and if necessary shall have samples tested by 
appropriate laboratory to substantiate compliance. 

 
 
 
 

3.09  FILTER CLEANING: 
 

A. Air handling equipment on this project shall not be operated during any stage of construction, 
clean-up or testing without design efficiency filters. 
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B. Where operation of equipment is permitted by the Architect for finished painting, plaster curing or 
the like, disposable filters of design efficiency shall be used and replaced with new filters at time of 
acceptance.  Where permanent cleanable filters are specified, such filters may not be used, but 
must be installed new and clean at the time of acceptance. 

 
3.10  IDENTIFICATION:  All starters, controllers, panels, units of equipment shall be identified with self 

adhesive engraved phenolic markers of an approved type indicating the equipment designation 
used on the drawings AHU-1, Pump #1, Chiller #1, etc.  A list of markers shall be submitted for 
approval prior to ordering.  Valves shall be identified with brass tags and "S" hooks complete 
numbers and lists of function of the valve framed under glass and posted in the Equipment 
Room. 

 
3.11  TESTS: 
 

A. This Contractor shall conduct such tests as required to determine that systems and equipment 
which he installs conforms to specifications.  Contractor shall supply all labor, materials, 
instruments, operations, etc., required to facilitate testing.  Gages, thermometers, and instruments 
used in testing shall be accurate, recently calibrated and approved by the Architect prior to test.  
Instruments installed permanently in systems, as specified hereinbefore, may be used in testing 
when approved by the Architect.  Tests shall be as follows: 

 
1. Gas Piping:  All gas piping shall be tested at twice the operating pressure or 150 PSI 

whichever is greater with compressed air or nitrogen for a period of not less than eight (8) 
hours, with no discernable pressure loss. 

 
2. Water Piping (Domestic and Circulating Systems):  150 PSI hydrostatic, with no 

discernable pressure loss for a period of eight (8) hours. 
 

3. Sanitary:  Minimum ten feet (10') hydrostatic test and as required by ASA-A40.8 or local 
code. 

 
4. Chilled, Hot Water Piping Systems:  125 PSI hydrostatic, with no discernable pressure 

loss for a period of eight (8) hours. 
 

5. Relief Valves:  Fire equipment until safety valves relieve.  Record temperature and/or 
pressure at time of opening. 

 
6. Safety Controls:  Test boiler and other equipment safety controls such as high 

temperature limit, high pressure limit, pilot safety, flame failure, and other such safety 
controls for proper operation prior to acceptance.  Furnish certification of such tests prior 
to request for final payment. 

 
7. Thermometers, Gauges, Etc.:  Contractor shall remove, recalibrate and/or replace any 

instrument installed in the system, as directed by the Architect when accuracy is 
questionable, mercury columns are separated or other such conditions exist. 

  
3.12  TESTING AND ADJUSTING OF EQUIPMENT:  Each and every phase of the air conditioning, 

heating and ventilating system shall be operated for a sufficient period of time to demonstrate to 
the entire satisfaction of the Architect the ability of the system to meet the capacity and 
performance requirements. 

 
3.13  PROTECTIVE DEVICES:  All couplings, motor shafts, gears, belt drives, or other rotative or 

moving parts shall be fully guarded, in accordance with ANSI B15.1 Safety Code for Mechanical 
Power Transmission Apparatus.  Guards shall be steel and expanded metal or sheet metal as 
approved.  Guards shall be rigid, suitably secured and readily removable for maintenance without 
disassembly of the guarded unit. 

  
END OF SECTION 

SECTION 15070  BASIC PIPING 
 
PART 1  GENERAL 
 
1.01  REFERENCE: 
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A. For specific piping requirements and materials, refer to the respective sections for the various 
systems. 

 
B. See other sections of these specifications for VALVES, PIPING SPECIALTIES, SUPPORTS, 

VIBRATION ISOLATION, MECHANICAL SUPPORTING SYSTEMS, INSULATION, 
TREATMENT, TESTING, and IDENTIFICATION. 

 
1.02 THERMAL EXPANSION:  Swing joints, turns, expansion loops or long off-sets shall be provided 

where necessary to allow for expansion and contraction.  Pipe, fittings or equipment, broken 
during warranty, shall be replaced. 

 
1.03 OPEN ENDS:  Keep ends of pipe, including those extending through and above roof, drains, 

equipment and fixture branches, closed with caps or plugs to prevent dirt or building material from 
entering the pipe and traps during construction. 

 
1.04 NOISE CONTROL:  Piping shall be free of any objectionable self-generated noise.  Isolate piping 

from building where required to prevent transmission of noise. 
 

1.05 CROSS CONNECTIONS:  No piping shall be installed which will provide a cross-connection 
between potable water system and any other system. 

 
1.06 Submit brochures or other data for approval of all items differing from those specified. 
 
PART 2  PRODUCTS 
 
2.01  MATERIALS: 
 

A. For materials to be used on the various piping systems, refer to the specific piping sections for the 
various systems. 

 
B. Fire Stop Sleeves:   

 
1. Models equal to Pipe Shields, Inc. 

 
2. Bare Pipe:  Model F3000, F3400, F3600, F6000, F6200, F9000, F9200 

 
3. Chill or Cold Insulated Pipe:  Model F100 thru F1600, F200 thru F2600, F4000 thru 

F5200, F7000 thru F8200 
 
PART 3  EXECUTION 
 
3.01  ARRANGEMENT: 
 

A. Exposed lines are to be run parallel with, or perpendicular to, building lines and wherever possible 
shall be grouped together for easier service and identification.  Lines requiring a definite grade for 
drainage shall have precedence in routing over all other lines.  Wherever possible, horizontal and 
vertical lines shall be held as close as possible to walls, ceilings, struts and members so as to 
occupy minimum space consistent with the proper requirements for insulation, expansion, 
removal of pipe and access to valves.  All concealed work shall finish off within limits permitted by 
vertical or horizontal chases.  Arrange for concealment of all piping in finished area of buildings 
unless otherwise noted. 

 
B. Piping shall be worked into place without springing and/or forcing.  All piping shall be arranged so 

as not to interfere with removal of other equipment or devices, nor to block access to doors, 
windows, manholes, or other access openings. 

 
C. All piping shall be installed so as to avoid liquid or air pockets throughout the work.  Piping shall 

be erected and pitched to ensure proper draining.  Air vents, manual or automatic, shall be 
installed where required. 

 
D. All exposed fixture branches shall be chrome-plated. 

 
3.02  ASSEMBLY: 
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A. All pipes shall be cut square and shall have burr and cutting slag removed by reaming or other 
cleaning methods. 

 
B. Unions or flanges shall be used at all connections to all equipment to facilitate dismantling, and 

elsewhere as required, in the erection of pipe or installation of valves. 
 
C. All joints and changes of direction shall be made with standard fittings.  Bending of pipe will be 

permitted providing a hydraulic bender is used and pipe is not deformed reducing cross sectional 
area.  Reducers shall be used at pipe size changes. 

 
D. An insulating coupling, union, or flange, shall be used between dissimilar metal fittings and/or 

pipe.  Provide insulating fittings on all underground metallic utility lines at connections to dissimilar 
metals. 

 
E. Nipples shall be of same material and composition as pipe on which they are installed, and shall 

be extra heavy when unthreaded shoulder is less than 1-1/2".  No running thread nipples will be 
permitted.  Minimum exposed shoulder of any nipple shall not be less than 3/4". 

 
F. Joints between steel or copper pipe and cast iron shall be made with caulking ferrules. 
 
G. Cast iron soil pipe and fittings shall be assembled with approved molded push-on type gaskets.  

State-approved no hub pipe may be used where applicable. 
 
H. Galvanized steel pipe shall be assembled with galvanized screwed fittings. 
 
I. Black steel pipe shall be assembled with screwed or welded fittings.  Weld-O-Let or Thread-O-Let 

fittings may be used where branch outlet is at least one pipe size smaller than the main.  All piping 
below grade shall be welded. 

J. Copper pipe shall be assembled with wrought copper fittings.  Above grade 95/5 solder shall be 
used.  Below grade joints shall be made with "SIL-FOS".  No lead-bearing solder shall be used on 
this project. 

 
3.03  SLEEVES AND PLATES: 
 

A. Sleeves shall be used where piping passes through exterior walls; poured-in-place concrete walls, 
floors or roofs; where required for sealing to meet any sanitation codes, ordinances or laws; and 
areas where water may accumulate. 

 
B. Cutting of openings, and installation of sleeves or frames through walls and surfaces shall be 

done in a neat workmanlike manner.  Openings shall be cut only as large as required for the 
installation; sleeves, except as otherwise indicated, and/or frames shall be installed flush with 
finished surfaces and grouted in place.  Surfaces around opening shall be left smooth and 
finished to match surrounding surface. 

 
C. Where pipes pass through floor slabs, sleeves shall be Schedule 40 black steel pipe with top of 

sleeve flush with finished floor.  In toilets, kitchens, equipment rooms and other areas where water 
may accumulate on the floor, sleeves shall extend 1/2" above the finished floor.  

 
D. Sleeves in poured wall construction shall be Schedule 40 pipe; other wall sleeves shall be 

minimum 22-gauge sheet metal.  Sleeve ends shall be flush at wall surfaces. 
 

E. Each pipe or duct passing through walls, floors, ceilings or partitions shall be provided with 
sleeves having internal diameter one inch larger than the outside dimensions of insulated pipes or 
ducts. 

 
F. All pipe sleeves through floors, roofs and masonry walls shall be built in place as the walls, floors, 

and roofs are built. 
 

G. After all piping has been inserted in sleeves, voids between pipe or insulation and sleeve shall be 
filled with packing material to within 1/2" of end of sleeve and then filled with silicone sealant.  
Sleeves through exterior walls shall have space between pipe and sleeve caulked water tight in an 
approved manner. 
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H. Spring clamp plates (escutcheons) shall be provided where pipes are exposed in occupied rooms 
and where walls, floors or ceilings are finished.  Plates on extended sleeves shall have chrome-
plated skirts. 

 
I. In fire walls or floors, provide fire stop sleeves.  All penetrations through rated floors shall be 

packed with an approved, fire rated sealant as manufactured by 3M or Dow. 
 

 
 
 END OF SECTION  
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SECTION 15071   PRE-INSULATED UNDERGROUND PIPING 
 
PART 1 GENERAL 
 
1.01  RELATED DOCUMENTS: 
 

A. The requirements of the General Conditions, Supplementary and Conditions, Section 15010 apply 
to all work specified in this Section. 

 
B. Refer to Specification Section 15020, titled "Color Coding for Piping Systems" for piping systems 

identification requirements. 
 

C. Refer to Specification Section 15011, titled "Schedule of Submittal Data" for the submittal and 
approval requirements regarding the piping system. 

 
1.02  DESCRIPTION OF WORK: 
 

A. Extent of the piping systems work, is indicated on the Drawings and schedules and by the 
requirements of this section. 

 
B. The construction requirements herein shall include appurtenant structures and buildings to which 

the piping system is to be connected. 
 
1.03  QUALITY ASSURANCE: 
 

A. Codes and regulations referred to are minimum standards.  Where the requirements of these 
specifications or drawings exceed those of the codes and regulations, the drawings and 
specifications shall govern. 

 
B. All welders shall be certified by ANSI B31.1.0-1967 "Standard Qualification Welding Procedures, 

Welders and Welding Operators" or "Qualification Tests" in Section IX, ASME Boiler and Pressure 
Vessel Code.  Welder performance qualification tests for positions 2G and 5G shall be made in 
strict compliance with the above codes.  Welders shall be certified for the type of pipe material 
specified herein.  All costs incident to procedures and welder's qualification tests shall be 
assumed  by the Contractor.  Two (2) copies of the qualification test report and certification with 
welder's identification number, letter, etc., shall be delivered to the Engineer, via the Architect, for 
his file before any welding commences.  Each weld shall bear the welder's identification mark 
permanently indented in the weld.  No welding shall be done when the ambient temperature is 
below 0 Degrees F. 

 
PART 2  PRODUCTS 
 
2.01  UNDERGROUND CHILLED WATER PIPING: 
 

A. Jacket shall be Type 1, Grade 1, Polyvinyl Chloride (PVC), conforming to ASTM D1784. 
 

B. Insulation shall be formed in place closed cell polyurethane foam completely filling the annular 
space between the pipe and outer PVC jacket with a minimum thickness of one inch.  Insulation 
shall be rigid, 90-95% closed cell polyurethane with 2.5 to 3.5 pounds per cubic foot density and 
coefficient of thermal conductivity (K factor) of 0.14 at 50 Degrees F.) and conform to ASTM C-
591 and HH-I-1751/4. 

  
C. Carrier pipe shall be steel ASTM-A120 standard weight through 4" size, and A-53 Grade, ERW, 

standard weight for 5" and larger sizes. 
 

D. Jacket piping ends shall have factory applied mastic coating to assure moisture protection at all 
couplings.  

 
E. Prefabricated ells, loops and tees shall be furnished where shown and shall consist of carrier pipe, 

insulation and PVC jacket conforming to the same specification as for straight runs. 
 

F. Units and fittings shall be jointed with manufacturer's furnished kits.  Field joints shall not be 
applied until after carrier pipe has been tested and approved. 
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G. Provide sleeves at all building and manhole entries.  The annular space between the sleeve and 
conduit shall be sealed with a mechanical rubber seal provided by the conduit manufacturer.  The 
sleeve shall be equipped with a leak plate 4 inches larger in diameter than the sleeve with the 
plate welded to the sleeve.  Terminal ends shall be sealed against moisture with mastic provided 
by the jacketed piping manufacturer.  Connecting piping in building and manholes shall be 
anchored at a maximum of 5 feet from the point of connection. 

 
H. Provide thrust blocks of the size and location as recommended by the conduit manufacturer. 

 
I. Subject to compliance of the Specification, pre-insulated pipe as manufactured by RIC-WIL, 

Thermacor, or approved equal, by Engineer. 
 
PART 3  EXECUTION 
 
3.01  INSTALLATION OF UNDERGROUND PIPING: 
 

A. The services of a factory trained employee of the manufacturer shall be present at the jobsite 
during critical periods of the installation such as unloading, commencement of installation and 
testing.  Backfill shall not commence until approval of tests by manufacturer's  repre-sentative. 
Upon completion of the installation, the manufacturer shall provide a certificate that the installing 
contractor has accomplished the working accordance with the manufacturer’s directions.  
Addition- ally, the installing contractor shall certify that he has complied with the manufacturer's 
directions.  When the manufacturer’s representative is on site, the Contractor must obtain a daily 
written report from the installation instructor of the system supplier.   The written report shall be 
presented to the Contractor on the same day it is prepared and one copy shall be forwarded to 
manufacturer's office and the Architect.  The report shall state whether or not the condition and 
quality of materials used and the installation of the system are in accordance with the plans, 
specifications and published literature and is satisfactory in all respects.  The installation instructor 
shall not be a sales agent or sales representative.  He must be employed by the system supplier 
for the sole purpose of performing installation instructions. 

 
B. Cathodic protection shall be provided for buried conduit.  The pipe supplier shall have a sample of 

earth tested to determine the extent of protection needed and include in pricing. 
 

C. Underground p iping shall be buried in a trench not less than two (2) feet deeper than the top of 
the pipe, and not less than eighteen (18) inches wider than the combined O.D. of all piping 
systems.  A minimum thickness of twenty-four (24) inches of compacted backfill over the top of 
the pipe shall meet an H-20 highway loading. 

3.02  TESTING: 
 

A. A hydrostatic test of the piping at 150 psi or one and one-half times the system pressure, 
whichever is greater, shall be performed for a period of 4 hours.  Backfilling shall be in 
accordance with Division 02. 

 
B. All field welds at conduit closures shall be air tested for leaks before applying final coating and 

blanket.  During test all field welds shall be checked with soap suds, and rewelded if necessary 
until air tight at 15 lbs. pressure. 

3.03  SUBMITTAL REQUIREMENTS: 
 

A. A 2" x 3" sample cut of the pipe and coating must be submitted for approval. 
 

B. Published literature describing the system specified must be part of submittal data. 
 

C. Layout drawings shall be submitted for the following items: 
 

1. Piping system 
 

2. Anchor Details 
 

3. Floor and Wall Seals 
 
3.04  WARRANTY: Underground conduit and piping systems shall have a manufacturer's warranty for 1 

year from finished installation. 
 END OF SECTION 
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SECTION 15080   HVAC TEST AND BALANCE 
 
PART 1  GENERAL 
 
1.01 RELATED DOCUMENTS:  All work specified in this Section is subject to the provisions of 

GENERAL CONDITIONS, SUPPLEMENTARY GENERAL CONDITIONS AND SECTION 15010. 
 
1.02  SCOPE OF WORK: 
 

A. The Contractor shall procure the services of an independent Test and Balance Agency that is 
independent of any contractor or manufacturer to perform the testing and balancing and prepare 
reports to the General Contractor and to the Engineers.  The independent test and balance 
agency shall be a certified member of the Associated Air Balance Council.   

 
B. The Test and Balance Agency contract shall not be assigned to any subcontractor; the Agency 

shall work directly under the General Contractor. 
 

C. Testing and Balance Agency as part of its contract shall act as an authorized inspection agency, 
responsible to the Owner, and shall, during the test and balance, list systems that are installed 
incorrectly, require correction, or have not been installed in accordance with contract drawings 
and specifications. 

 
D. One agency shall be responsible for all phases of Total System Balance. 

 
E. Testing and balancing shall not begin until all systems have been completed and are in full 

working order.  The Mechanical Contractor shall put all heating ventilating, and air conditioning 
equipment into full operation and shall continue the operation of same during each working day of 
testing and balancing. 

 
F. Upon the completion of the test and balance work, the Agency shall compile the test data and 

submit four (4) copies of the complete report to the Engineer for his evaluation and approval. 
 

G. After testing, adjusting, and balancing is complete, the Contractor shall visit the job during the 
heating cycle and during the cooling cycle to make adjustments to provide uniform temperatures 
throughout the building.  Schedule the trips during the months of December through February for 
the heating cycle, and June through August for the cooling cycle.  Obtain signed statements form 
the Owner acknowledging these two trips and subsequent adjustments. Submit statements to 
Engineer. 

 
1.03  LEAKAGE TESTS, LOW AND HIGH PRESSURE DUCTS: 
 

A. The Test and Balance Agency shall witness and certify to duct leakage tests for low pressure 
ducts specified to be performed by the Contractor under the Air Distribution (or Air Conditioning) 
Section.  The Test and Balance Agency shall furnish test instruments, confirm the readings, make 
the calculations for percentage of leakage in accordance with AABC standard methods and 
submit test report total.  Leakage is specified to be not over 5% of the design CFM at the normal 
operating pressure of the duct system. 

 
PART 2  PRODUCTS 
 
2.01  MATERIALS: 
 

A. Provide all required instrumentation, equipment, tools, devices and utility services to perform the 
operations as specified herein. 

 
B. Instruments used for testing and balancing of system shall have been calibrated within six months 

preceding tests and checked for accuracy prior to start of work. 
 

C. Instruments shall be of a type normally recognized as adequate and accurate for the test 
contemplated.  List type of instrument, manufacturer, serial number and latest calibration date as 
a part of the submitted test data. 

 
 
 
2.02 PATCHING MATERIALS:  Except as otherwise indicated, use same products as used by original 
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Contractor for patching holes in insulation, ductwork, and housings which have been cut or drilled 
for test purposes, including access for test instruments, attaching jigs, and similar purposes. 

 
PART 3  EXECUTION 
 
3.01  REQUIRED DOCUMENTS: 
 

A. The General Contractor shall provide the following, in a timely fashion to the Test and Balance 
Agency: 

 
1. Contract drawings (complete set) 
2. Applicable specifications  
3. Addenda  
4. Change orders 
5. Reviewed shop drawings 
6. Reviewed equipment manufacturer's submittal data 
7. Reviewed temperature control drawings 

 
3.02  COOPERATION: 
 

A. The General Contractor and his subcontractors shall cooperate fully with the Test and Balance 
Agency and provide: 

 
1. Completely operable systems 
2. The right to adjust the systems 
3. Access to system components 

 
3.03  BELT DRIVES: 
 

A. Adjustable speed drives are to be adjusted by the Test and Balance Agency.  In cases where the 
specified capacities cannot be obtained with the original adjustable sheave or original fixed drive 
sheave, the Agency is to report to the Contractor the sheave size required to obtain the specified 
capacity. 

 
B. Where larger or smaller sheave sizes are required, the Contractor shall provide new sheaves and, 

if required, new belts as specified in the AIR HANDLING Section. 
 
3.04  OPERATING TESTS:  A complete system operating test shall be made for a period of 8 hours 

with controls set in their various positions to ensure proper operation under the design conditions.  
All tests and final adjustments shall be made to the complete satisfaction of the Owner and the 
Engineer. 

 
3.05  CONTROL PERFORMANCE CHECK:  The results produced by the operation of automatic 

controls shall be checked by the testing agency; controls requiring adjustment shall be listed and 
reported to the Contractor.  This does not reduce the responsibility of the Contractor for the 
checking and adjustment specified under the Temperature Control Section. 

 
3.06  SETTINGS:  The Test and Balance Agency shall permanently mark the settings of all valves, 

dampers, and other adjustment devices in a manner that will allow the settings to be restored.  If a 
balancing device is provided with a memory stop, it shall be set and locked. 

 
3.07  REPORT: 
 

A. The following items shall be tested, recorded, and incorporated in the test and balance report.  
The report shall not be limited to these items. but shall include these tests as minimum 
requirements. 

 
1. Record each fan manufacturer, model numbers and serial numbers. 

 
2. Test, adjust and record required and measured total CFM for each fan system.  Test and 

record quantity of exhaust or relief air in CFM. 
 

3. Test and record required and measured system static pressures; filter differential, coil 
differential, and fan total static pressure. 
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4. Record all installed fan drive assemblies, fan sheaves, motor sheaves, and belts. 
 

5. Record each installed motor manufacturer. 
 

6. Record each installed motor horsepower. 
 

7. Test and record each motor name plate and measured voltage. 
 

8. Test, adjust, and record each motor name plate and full load amperage. 
 

9. Test, adjust, and record each blower RPM. 
 

    10. Test and adjust the CFM delivery of each diffuser, grille, and register. 
 
    11. Identify the location of each diffuser, grille, and register. 

 
    12. Record the size, type, and manufacturer of each grille, register and diffuser. 

 
13. Data obtained for each diffuser, grille and register shall include required FPM velocity and 

test resultant velocity, required CFM and test resultant CFM after adjustments. 
 

     14. All diffusers, grilles, and registers shall be adjusted to minimize drafts. 
 

     15. All tests shall be made with supply, return, and exhaust systems operating, and all doors, 
windows, etc., closed or in their normal operating condition. 

 
     16. All damper positions shall be permanently marked after air balancing is complete. 

 
     17. The final balanced condition of each area shall include the testing and adjusting of 

pressure conditions.  Front doors, exits, elevator shafts, etc., should be checked for air 
flow so that exterior conditions do not cause excessive abnormal pressure conditions. 

 
 
 END OF SECTION 
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SECTION 15100   PIPE HANGERS AND SUPPORTS 
 
PART 1  GENERAL 
 
1.01  RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General Conditions, Supplemental 
Conditions, and Section 15010 apply to work of this section. 

 
B. Refer to Specification Section 15011, titled "Schedule of Submittal Data" for the submittal and 

approval requirements regarding the piping system. 
 

C. Refer to Specification Section 15200, titled "Vibration Isolation" for the specification and 
installation requirements of the vibration isolation system. 

 
1.02  DESCRIPTION OF WORK: 

 
A. Furnish hangers to support the required loads.  Where necessary, supports shall be designed to 

permit movement due to expansion and contraction.  Where drawings show details of supports 
and anchors, conform to details shown.  Where details are not shown, conform to general 
requirements specified herein. 

 
B. "C" CLAMPS shall not be used to support piping. 

 
C. Do not pierce waterproofing with support bolts. 

 
D. All ferrous metal hangers and supports, not otherwise coated shall be provided with a field applied 

coat of zinc chromate primer prior to installation.  In lieu of field painting the contractor may furnish 
cadmium plated, or galvanized hangers and supports. 

 
1.03  QUALITY ASSURANCE: 

 
A. All hangers, support, anchors, and guides shall be in accordance with the American National 

Standard Code for Pressure Piping, ANSI B31.1 with addenda 31.1 OA-69. 
 

B. Provide an adequate suspension system in accordance with recognized engineering practices, 
using where possible, standard commercially accepted pipe hangers and accessories. 

 
C. Horizontal suspended pipe shall be hung using adjustable pipe hangers with bolted hinged loops 

or turnbuckles.  Chains, wire, perforated strap iron or flat steel strap are not acceptable. 
 

D. Submit fastening methods to the structural engineer for approval and as approved copy to the 
engineer. 

 
E. For the purpose of this specification figure numbers for Grinnell products are given, equal 

products by B-Line and Michigan Hanger Co. (M-Co) and O-I Schott Process Systems (Kimax)are 
acceptable. 

 
1.04  DESIGN: 
 

A. Supporting steel not shown for the equipment will be designed, supplied and erected by the 
Contractor.  (The supporting steel is that steel which is connected to the structural steel shown on 
the drawings and carries the weight of the mechanical items.)  This supporting steel design must 
carry the dead weight and dynamic load imposed by the equipment. 

 
B. The supporting steel shall be connected to the structural steel in such a manner as not to 

overload the structural steel.  It is the responsibility of the General Contractor, Mechanical 
Contractor and the steel fabricator to verify that this purpose is accomplished.  It is the 
responsibility of the General Contractor to call to the attention of the Architect-Engineer any 
deficiency prior to bidding. 
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C. Where thermal movement in the pipe line will occur, the pipe hanger assembly must be capable 
of supporting the line in all operating conditions.  Accurate weight balance calculations shall be 
made to determine the supporting force at each hanger in order to prevent excessive stress in 
either pipe or connected equipment. 

 
PART 2  PRODUCTS 
 
2.01  UPPER ATTACHMENTS: 
 

A. New Concrete Construction: 
 

1. Support piping in new concrete construction with adjustable type inserts, Grinnell Fig. 282.  
Where the pipe load exceeds the recommended load of the insert, use two inserts with a 
trapeze-type connecting member below the concrete. 

 
2. Where hangers are required between structural members, (beams) provide side beam 

brackets, Grinnell Fig. 202, attached to the upper 1/3 of the beam, and all auxiliary steel 
for the installation of the pipe hangers.  Supports shall be designed in accordance with the 
AISC Steel Handbook and shall receive a field coat of zinc chromate primer. 

 
B. Existing Concrete Construction: 

 
1. Support piping in existing concrete construction with Cadmium plated, malleable iron, 

expansion case, Grinnell Fig. 117. 
 

2. Where hangers are required between structural members (beams) side beam brackets 
Grinnell Fig. 202., attached to the upper 1/3 of the beam, and all auxiliary steel for the 
installation of the pipe hanger.  Supports shall be designed in accordance with the AISC 
Steel Handbook and shall receive a field coat of zinc chromate primer. 

 
C. Steel Construction: 

 
1. Support piping in steel construction with adjust-able beam clamps and tie rods, Grinnell 

Fig. 218., or side beam brackets bolted or welded to the side of the beam. 
 

2. Where hangers are required between structural members (beams or joist) provide all 
auxiliary steel for the installation of the pipe hanger.  Supports shall be designed in 
accordance with the AISC steel Handbook and shall receive a field coat of zinc chromate 
primer. 

 
D. Wood Construction: 

 
1. Support piping in wood construction with Side Beam Bracket, Grinnell Fig. 202 or Hanger 

Flange, Grinnell Fig 128R, using lag screws. 
 
2.02  WALL SUPPORTS:  Where piping is run adjacent to walls or steel columns welded steel brackets 

Grinnell Fig. 195 and 199 may be used.  The bracket shall be bolted to the wall and a back plate 
of such size and thickness as to properly distribute the weight.  Brackets supporting Borosilicate 
glass pipe shall be lined with 1/4" thick neoprene padding. 

 
2.03  FLOOR SUPPORTS: 

 
A. Where pipe lines are located next to the floor and no provision for expansion are required support 

piping with Grinnell Fig. 258., pipe rest with nipple and floor flange.  Pipe rest for Borosilicate glass 
pipe shall be lined with 1/4" thick neoprene padding. 

 
B. Where provisions for expansion are required support piping with Grinnell adjustable pipe stand 

Fig. 274., or pipe roll stand Fig. 271. 
 

C. Vertical piping shall be supported at every other floor using riser clamps Grinnell Fig. 261., for 
steel and cast iron pipe, and copper clad riser clamp Grinnell Fig. CT.121., for all copper piping.  
Riser clamps for Borosilicate glass pipe shall be lined with 1/4" thick neoprene padding. 

 
 
2.04  SUPPORTS FOR PIPING OUTSIDE THE STRUCTURE:  Support piping outside the structure on 
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adjustable pipe supports Grinnell Fig. 264. 
 
2.05  INTERMEDIATE ATTACHMENTS:  Supports for horizontal piping shall be all threaded galvanized 

steel, ASTM A-107, Grinnell Fig. 146., of the following sizes: 
 

Pipe Size   Hanger Rod Diameter 
 

2" and smaller  3/8" 
2-1/2" and 3"  1/2" 
4" and 5"   5/8" 
6"    3/4" 
8" to 12"   7/8" 
14" and 16"  1" 

 
2.06  PIPE ATTACHMENTS: 

 
A. Hangers for insulated pipe shall be sized to bear on the outside of the insulation. 

 
B. Hangers for steel and cast-iron horizontal piping where provision for expansion are not required 

shall be Grinnell Fig. 260., clevis type with vertical adjustment. 
 

C. Hangers for uninsulated copper pipe 4" and smaller shall be copper plated adjustable band 
hangers Grinnell Fig. CT.99C., for pipe sizes over 4" provide Grinnell Fig. 260., clevis type hanger 
with a 4 psf lead saddle at each hanger location. 

 
D. Hangers for PVC pipe shall be Grinnell Fig. CT.99., adjustable band hanger. 

 
E. Hangers for Borosilicate glass pipe shall be padded type, Kimax Series 7290. 

 
F. Hangers for steel and copper piping where provisions for expansion are required shall be Grinnell 

Fig. 171 or Fig 181., adjustable roller hanger with Grinnell Fig. 160., pipe covering protection 
saddles. 

 
G. Support  hot and cold water piping in spaces behind plumbing fixtures with plastic coated brackets 

and plastic coated U bolts. 
 

H. Pipe guide shall be Grinnell Fig. 256. 
 

I. Hangers and supports for fire protection and sprinkler system shall conform to the requirements of 
NFPA 13, and be UL listed. 

 
PART 3  EXECUTION 
 
3.01  INSTALLATION: 

 
A. Support horizontal equipment such as in-line pumps, strainer, air separators, independently of the 

piping system. 
 

B. Hang pipe from substantial building structure.  Pipe shall not be hung from other piping. 
 

C. Support each horizontal length of NO-HUB cast iron pipe within 2'-6" of each joint and a maximum 
of 5'-0" on centers. 

 
D. Support each horizontal length of Borosilicate glass pipe within 2'-6" of each joint and a maximum 

of 8'-0" on centers.  Provide additional hanger when three or more couplings fall within a 10'-0" 
span. 

 
E. Provide a hanger within one foot of each elbow. 

 
F. Provide a hanger within one foot of each riser in addition to the riser clamp support at every other 

floor. 
 
 

G. Unless specified otherwise provide the following support spacing. 
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1. Pipe Size   Support Spacing 
 

3/4" and smaller   5'-0" 
1" to 2"     8'-0" 
2-1/2" and larger 10'-0" 

 
 
 END OF SECTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SECTION 15110   PIPE, FITTINGS AND ACCESSORIES 
 
PART 1  GENERAL 
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1.01  DESCRIPTION: 
 

A. All work specified in this section shall comply with the provisions of Section 15010. 
 

B. Specific requirements for specialties indicated on drawings or in other sections of these 
specifications shall take precedence over items as specified in this section. 

 
C. Ranges for thermometer, gages or similar instruments shall be selected so that normal operation 

will be near center of scale.  Range shall not be longer than required.  Use compound gage where 
vacuum may be encountered. 

 
D. Combination instruments for thermometers and gages will not be acceptable. 

 
E. Provide all reducers, flanges, unions, etc. of the size and type required to connect the equipment 

as indicated. 
 

F. Pipes shall have burrs removed before and after reaming. 
 

G. Changes in direction of piping shall be made with fittings. 
 

H. Changes in pipe sizes in horizontal pipe lines shall be made with eccentric reducing couplings, 
except reducing tees and reducing elbows will be allowed for changing pipe sizes in vertical risers 
and from making connections to equipment from vertical risers. 

 
I. Open ends of pipe lines shall be plugged during installation to keep dirt and foreign material out of 

the system. 
 

J. Welders shall be qualified under the requirements of ANSI Specification B31.10, Section 127.5, 
1973.  Submit welders’ certificates to the Architect for review. 

 
K. All valve handwheels shall be malleable iron unless indicated otherwise under the individual valve 

type specification. 
 

 
PART 2  PRODUCTS 
 
2.01  PIPE JOINTS: 
 

A. Joints for steel piping shall be screwed for 2" and smaller, welded or flanged (150 lbs.) For 2-1/2" 
and larger. 

 
B. Joints fora copper piping shall be soldered with 95-5 solder 

 
2.02  UNIONS: 
 

A. Union joints in pipe 2-1/2" and smaller shall be provided in each pipe line preceding the 
connections to each piece of equipment and as indicated.  Unions shall match the piping system 
in which installed. 

 
B. Unions and flanges provided between copper and ferrous pipe connections shall be insulating 

(dielectric) type to electrically separate dissimilar metal connections in piping system. 
 
2.03  AIR VENTS: 
 

A. Air vents shall be 150 psi rated and installed at all high points in HVAC piping systems and 
elsewhere as indicated on the drawings.  Inlet of each vent shall be equipped with 3/4" gate valve.  
Provide U-tube on air vent discharge made of soft drawn copper tubing.  Pipe the discharge to the 
nearest floor drain in mechanical rooms or janitors closet, discharge line size shall be 1/8" for 
single unit and 1/4" for multiple air vents.  Air vents shall be ITT No. 87, Maid-O-Mist No. 75, 
Sarce 13W, Thrush No. 8 or Huffman No. 78. 

 
2.04  DIELECTRIC ADAPTERS: 
 

267



 -205- S.P.No. 907-242-136 -- Cont'd 

A. Dielectric adapters shall be the union type for pipes 2" in size and larger.  Adapters shall have 
working pressure of 250 psi for union type and 175 psi for flanged type.  The insulating gasket 
shall have an operating range of 40 degrees F. To 240 degrees F. And shall limit the galvanic 
corrosion to a maximum of 1% of the short circuit current.  Dielectric adapter shall be Ebco, Crane 
or Capital. 

 
B. Provide a dielectric adapter between any ferrous and copper connection including piping and 

equipment. 
 
2.05 THERMOMETER TEST WELLS:  Test wells shall be for use with engraved stem thermometers.  

Test wells shall be brass and shall be provided with cap and chain with gasket for sealing when 
;not in use.  Wells installed in insulated pipes shall be extension neck type.  Test wells shall be 
Weksler, Trerice or Weiss.  Test wells shall contain oil for a sealant and be installed on an upright, 
inclined angle. 

 
2.06  PRESSURE GAUGES: 
 

A. Pressure gauges shall be connected to the piping system with threaded brass pipe and screwed 
brass fittings.  Gauges shall be flangeless type and shall have 4-1/2" dials, cast aluminum cases, 
stainless steel rotary gear movements, phosphor bronze bourdon tubes, forged brass rod sockets 
and tips, 1/2% accuracy of scale range, plexiglass dial covers, safety blow-out disc and 1/4" lower 
connections.  Gages shall be Weksler Type AA1, Trerice No. 500X Series or Weiss Series PG. 

 
B. Each gauge shall be provided with brass lever handle cock and snubber for water service and 

siphon and cock for steam service. 
 

C. Gauges in pump suction lines shall be the compound type.  Gauges in all other locations shall be 
the plain pressure type.  Select to operate at midpoint of scale during normal system operation. 

 
D. Gauge cocks shall consist of a brass lever handle cock connected to the piping system with 

threaded brass pipe and screwed brass fittings.  Gauge cocks shall e Weksler Type A, Trerice 
No. 880 or Weiss Type LC. 

 
2.07  EXPANSION TANKS: 
 

A. Furnish and install expansion tank designed for use in the building water systems as indicated. 
 

B. Expansion tank shall be the pressurized captive air bladder type with a minimum working pressure 
of 125 psig.  The expansion tank shall be constructed and certified in accordance with the ASME 
non-fired pressure vessel code.  The air bladder shall be replaceable and shall be the elastomeric 
type suitable for operating temperatures of 240 degrees F.  Expansion tank shall be Taco series 
CA or approved equal by Bell and Gossett. 

 
2.08  STRAINERS: 
 

A. All strainers (except those provided with equipment) shall be the products of one manufacturer. 
 

B. Y-Type Strainers: 
 

1. Strainers 2" and smaller shall be iron-body (semi-steel) with screwed-end connections and 
screwed plug in blow-off.  Strainers shall be rated for 400 pounds (minimum) WOG.  
Screens for water service shall be 20 mesh monel. 

 
 
 
 
 
 
 
 
2. Strainers 2-1/2" and larger shall be iron body (semi-steel) with 125 pound flanged end 

connections for installation between 150 pound raised face skip-on weld flanges. 
Strainers shall have blow-down connection which shall be provided with full size gate 
valve.  Strainer screens shall be stainless steel in accordance with the following: 
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 Material Gage 
 

  Size   Service   Diameter            Perforation   
  2-1/2", 3"   Water   28   3/64" 

4", 5", 6"   Water   24   1/16" 
8"    Water   24   1/8" 
10", 12"   Water   20   1/4" 

 
3. Provide a blow down valve at each strainer full size of blow down connection. Strainers 

shall be Schade Davis, Keckley, McAlear.  
 

C. Basket-Type Strainers: 
 

1. Metalflex No. BI-125; cast iron; stainless steel screen, drain connection, flanged ends. 
 
2.09  THERMOMETERS:  Thermometers shall be the red-reading mercury filled adjustable angle type. 

Thermometers shall be adjustable to any angle through a 180 degree arc and shall be provided 
with a locking device.  Thermometers shall have V-cast aluminum case with baked enamel finish 
and 9 inch scale.  Thermometers shall be provided with separable sockets and, where installed on 
insulated pipes, sockets shall be expansion neck type.  Thermometer scale range shall be: 0 to 
160 degrees F. for chilled water and condenser water systems, and 100-500 degrees for boiler 
flue.  Thermometers shall be Weksler Adjust-Angle Series Type AA-5, Trerice Adjustable Angle 
Series Type BX, or Weiss Avari-Angle Series Type VS. 

 
2.10  AIR ELIMINATING TANK:  Air eliminating tank shall be a combination centrifugal air separator 

with system strainer.  Tank shall be designed for collection of free and entrained air in system.  Air 
eliminating tank shall be constructed of steel for not less than 125 psig working pressure and shall 
be stamped with “U” symbol certifying compliance with ASME Codes.  Inlet and outlet connections 
to tank shall be flanged.  Tank shall be mounted as indicated and strainer shall be constructed of 
galvanize steel having not less than 5 times the free area of the connecting pipe.  Tanks shall be 
provided with a factory applied coat of enamel.  Air eliminating tank shall be Bell & Gossett 
Rolairtrol Series R, J.J. Finnigan Series BM, or Thrush AS Series. 

 
2.11  COMBINATION PRESSURE AND TEMPERATURE TEST PLUG: 
 

A. Plug shall be constructed of brass with two Nordel valve cores (self-closing).  Plug shall have cap 
and gasket for sealing when not in use. 

 
B. Furnish and turn over the Owner, one (1) complete pressure and temperature test kits including, 

but not limited to , pressure gauge, pressure gauge fittings and probes, thermometer, 
thermometer fittings and probes, and carrying case.  These kits shall include all necessary 
equipment for acquiring temperature and pressure readings form the test plugs. 

 
2.12  HEAT CABLE FOR FREEZE PROTECTION OF PIPING: 
 

A. Provide electric heat tracing on all exterior water piping and fittings above grade subject to 
freezing. 

 
B. Electric heat cable shall be installed linearly along the bottom of the pipe and allowance shall be 

made for all fittings, valves, pipe supports, etc.  Cable shall be installed prior to insulation of the 
piping system. 

 
C. Electric cable shall be capable of maintaining a minimum water temperature of 40 degrees F. At 

an ambient air temperature of 0 degrees F. 
 

D. The electric cable shall be the self-regulating type which responds to ambient temperature by 
inversely varying the heat output along its length.  This shall bel accomplished by a self-regulating 
core which varies its resistance continuously with changes in temperature.  A constant wattage 
heater is unacceptable. 

E. Provide a thermostat control which de-energizes the heating cable when the ambient air 
temperature is above 40 degrees F. Adjustable).  While energized, the heat cable shall be entirely 
self-regulating. 

 
F. Provide all power connection hardware, splices, end seals, etc., to accomplish installation.  All 

hardware shall be by the same manufacturer as the cable. 
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G. Electric heating cable and accessories shall be UL listed.  Electric heating cable shall conform to 

all requirements of Division 16. 
 
PART 3  EXECUTION 
 
3.01  GAGES, THERMOMETERS AND TEST PLUGS: 
 

A. Provide thermometers in inlet and outlet piping of hot water at boilers, hot water and cold water at 
water heaters, and elsewhere as indicated on drawings. 

 
B. Provide gages on inlet and outlet piping of all pumps, except domestic hot water circulators, and 

elsewhere shown on drawings. 
 

C. Arrange thermometers and gages so that they can be read standing in a normal position on the 
floor. 

 
D. Provide test plugs on inlet and outlet piping of all heat exchange equipment not equipped with 

thermometers. 
 

E. Locate gages, thermometers and test plugs as close as possible to equipment being monitored. 
 
3.02  FLEXIBLE PIPE CONNECTORS: 
 

A. Install flexible pipe connectors where shown on the drawings. 
 

B. Install connectors as close as possible to equipment inlets and outlets. 
 

C. Support pipe work independently of flexible connectors.  Brace and anchor piping as required to 
prevent movement of piping ends at flexible connectors and align all equipment, pipe work, and 
flanges so that no flexible connectors shall be misaligned and/or stressed beyond the 
manufacturer’s recommended maximum limits. 

 
 
 END OF SECTION 
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SECTION 15120   VALVES 
 
PART 1  GENERAL 
 
1.01  RELATED DOCUMENTS: 
 

A. Motor operated valves are specified in Section 15900 Automatic Temperature Controls 
 

B. Valves specified in this section are for general use.  See Specifications for each specific system 
for special valves applicable to each system. 

 
1.02 DESCRIPTION OF WORK:  Extent of the work is indicated on the Drawings and schedules, and 

by the requirements of this section. 
 
1.03  QUALITY OF WORK: 
 

A. Codes and regulations referred to are minimum standards.  Where the requirements of these 
Specifications or Drawings exceed those of the codes and regulations, the Drawings and 
Specifications shall govern. 

 
B. All valves shall be designed and manufactured with back seating features to allow them to be 

repacked under pressure when in the fully opened position. 
 

C. Valve marking and identification shall conform to the Manufacturer's Standardization Society for 
Valves, Fittings, Flanges and Unions (MSS) Publication SP-25, and shall have the name or 
trademark of the manufacturer and working pressure cast or stamped on the valve body and the 
manufacturer's figure number securely attached to the stem. 

 
D. Provide valves of one manufacturer for each trade application wherever practical to achieve 

maximum possible uniformity and facilitate maintenance. 
 

E. Control valves furnished with equipment shall be as recommended by the equipment 
manufacturer. 

 
PART 2  PRODUCTS 
 
2.01  VALVES: 
 

A. Valves and strainers shall be furnished and installed as shown on the drawings and as specified 
herein; where required for services; and shall be as per the following schedule.   

 
 Valves by other reputable manufacturers which are equal to valves scheduled will be acceptable. 

 
B. Valves for Steel Piping Systems: 

  Pressure
 Applicable 

Type 2-1/2" & Smaller 3" & Larger Class SWP Service 
 

Gate              Grinnell 3080  Grinnell  125 lbs.   Shutoff, all 
   6060A  services 

 
Globe         Grinnell 3210 Grinnell  125 lbs.  Throttling 

  6200A  all services 
 

Check         Grinnell 3310  Grinnell  125 lbs.  Flow Check 
   6300A  except pump 

 discharge 
 

Silent  Williams-  Williams- 125 lbs.  Pump dis- 
Check  Hager #329  Hager #329   charge water 

 
Gage   Crane 744  ----------  125 lbs  
Cock 

 
Butter-  Grinnell  Grinnell  Bubble  See Note #1 
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fly   LC-8201-3  LC-8201-3 Tight  200 PSI 
 

Plug  Rockwell #142 Rockwell #143   175 lbs.  Gas, Coil 
    WOG  Bypass 

 
NOTE #1:  Butterfly valves may be used in chilled and hot water lines for shutoff and balancing 
(throttling) service in lieu of gate and/or globe valves.  Valves shall be furnished with 10 position 
level locking operator. 
 
NOTE #2:  For lines 1" and smaller Grinnel 3810 full port ball valves may be substituted for gates 
and globes above.  Provide suitable stem extensions where piping is to be insulated. 

 
C. Valves for Copper Piping Systems: 

 
            Pressure

 Applicable 
Type  3" & Smaller  Larger than 3"    Class WOG   Service 

 
Gate  Grinnell  Grinnell    200 lbs.   Shutoff, 

 3080SJ  6300A     Water 
 

Globe  Grinnell  Grinnell    200 lbs.              Throttling 
 3210SJ  6200A     Water 

 
Check  Grinnell  Grinnell    200 lbs.          Non-Return 

 3310SJ  6300A     Water 
 

Strainers  Muessco  Muessco   300 lbs.  Domestic 
 #351  #351     Water 

 .057          
Perforations 

 
NOTE #1:  1" and smaller Grinnell 3500SJ soldered ball valves may be substituted for above gate 
and globe valves where pressures do not exceed valve rating (400 psi max. up to 350 degree F. 
max.).  Provide valves with stem extensions where piping is to be insulated. 

 
2.02  GENERAL: 
 

A. All valves requiring packing shall be designed and constructed to allow repacking under pressure. 
 

B. All valve handwheels shall be malleable or nodular iron unless indicated otherwise or as required 
under the individual type valve specification. 

 
C. Non-slam check valves shall be installed at pumps; swing-check and lift-check valves are not 

acceptable. 
 

D. Underwriter approved valves shall bear the underwriter's label. 
 
PART 3  EXECUTION 
 
3.01  ARRANGEMENT OR LOCATION: 
 

A. Valves shall be located in an accessible position or made accessible through access panel.  Refer 
to Section 15000 for access panels. 

 
B. Where several valves are related as to function, they shall be grouped in a battery. 

 
C. No valve shall be installed with stem below horizontal position without prior approval. 

 
 
 
 
3.02  VALVE BOXES: 
 

A. All valves located below slabs or grade shall be housed in cast iron boxes and covers.  Covers 
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shall be properly identified as to the services controlled by the valve. 
 
B. Furnish Owner with proper key or valve-operator extension. 

 
 

END OF SECTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SECTION 15180   THERMAL INSULATION FOR MECHANICAL SYSTEMS 
 
PART 1  GENERAL 
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1.01  RELATED DOCUMENTS: 
 

A. Drawing and general provisions of Contract, including General and Supplementary Conditions and 
Divisional-1 Specification sections, apply to work of this section. 

 
B. All work specified in this Section is subject to the provisions Section 15010. 

 
1.02  DESCRIPTION: 

 
A. All insulation products used outside of mechanical rooms shall meet NFPA requirements for 

Flame Spread Rating 25, Smoke Developed Rating 50, and Fuel Contributed 50. 
 

B. Staples shall not be used for securing insulation.  All insulation shall be installed in 
accordance with the insulation manufacturer's recommendations.  Insulation shall be continuous 
through wall, ceiling, floor and roof openings and sleeves, except at fire/smoke dampers. 

 
C. Supports for insulated piping shall be outside the insulation.  Inserts shall be provided at hangers.  

Inserts shall be Foamglass Insulation, Calcium Silicate or Perlite and shall be 2" longer than the 
pipe shields.  Pipe shoes welded to the pipe shall be used for roll type hangers. 

 
D. All tests shall be completed before insulation is applied. 

 
E. Do not store materials in building until it is enclosed and dry.  Wet insulation shall not be installed. 

 
F. Insulation products with self-sealing type jacket shall not be applied at temperatures below 40°F. 

 
G. Items not to be insulated: 

 
1. Chromium plated brass connections to plumbing fixtures. 

 
2. Underground domestic cold water piping. 

 
3. Piping installed in unit heater enclosures 

 
4. Vents from pressure relief valves. 

 
5. Ducts with internal lining or factory insulated ducts. 

 
6. Chrome plated piping at plumbing fixtures. 

 
7. Exposed to sight piping at laboratory tables. 

 
8. Concealed piping in laboratory equipment piping compartments. 

 
9. Exhaust ductwork. 

 
 

H. Clean and dry all surfaces to be insulated from loose scale, dirt, oil, water and other foreign matter. 
 

I. Insulate completely all metal surfaces of piping, ductwork and equipment other than hangers. 
 

J. Surface finishes shall present a tight smooth appearance. 
 

K. Permit expansion and contraction without causing damage to insulation or surface finish. 
 

L. Surface finish shall be extended to protect all surfaces, ends, and raw edges of insulation. 
 

M. Vapor barriers must be continuous and uninterrupted throughout the system where specified 
except where insulation is interrupted for fire dampers.  See details for special conditions. 

 
1.03  PIPING: 

 
A. Insulate all valves, strainers and fittings.  For the purposes of this Specification, fittings include 

unions and flanges.  Use premolded material where available. 
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B. Insulate valves up to and including bonnets. 
 
1.04 DUCTWORK:  Insulation shall cover all standing seams and metal surfaces.  Materials shall be 

applied subject to their temperature limits. 
 
1.05  QUALITY ASSURANCE: 

 
A. Codes and regulations referred to are minimum standards.  Where the requirements of these 

specifications or drawings exceed those of the codes and regulations, the drawings and 
specifications shall govern. 

 
B. Any methods of application of insulation materials or finishes not specified in detail herein shall be 

in accordance with the particular manufacturer's published recommendations.  Insulation shall be 
applied by experienced workers regularly employed for this type of work. 

 
C. MATERIAL shall be furnished to the job bearing the manufacturer's label. 
 
D. Insulation products shall be Knauf, Certainteed or Armstrong. 
 

 
PART 2  PRODUCTS 
 
2.01  PRE-MOLDED FIBER GLASS PIPE INSULATION: 

 
A. Pipe insulation (4 lbs. per cubic foot) shall be fibrous glass wool accurately molded to conform to 

the outside diameter of the pipe.  Insulation shall be one piece snap-on or self-sealing type with 
white all service jacket.  Insulation shall be suitable for use on either hot or cold water pipes with 
temperature range of +35 degrees to 400 degrees F.  Thermal conductivity shall not exceed 0.26 
at 75 degrees F. mean temperature. 

 
 INSULATION THICKNESS IN INCHES 
 FOR PIPE SIZES 
 
    Temperature    up to   1¼" to    2½" to   4" & 

                                        Up to                   1"       2"                    3"          over 
 

Hot water    250°F  1" 1½" 1½" 2" 
 

Hot water    450°F  1½" 2" 2½" 3½ 
 

Boiler feed water   Any    1" 1" 1½" 2" 
 

Pump discharge   Any    1" 1" 1½" 2" 
 

Chilled water    40-55°F  1/2" 3/4" 1"      1½" 
 

 
For Dual Temperature Systems use the higher temperature rating of the System for insulation 
thickness. 

 
2.02  GLASS FIBER SEMI-RIGID BOARD INSULATION: 

 
A. Glass fiber semi-rigid board insulation shall be 4 lbs per cu. ft. semi-rigid board material of long 

glass fibers with resin binder.  Thermal conductivity shall not exceed 0.23 at 70° F. mean 
temperature. 

 
 
 
B. Insulate with 1½" thick glass fiber semi-rigid board: 

 
Air separation tanks 
Expansion tanks 
Air separator tanks 
Field fabricated casing 
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2.03  FOAMED PLASTIC SHEET, AND TUBING: 
 

A. Minimum of 4.5 lbs. per cu. ft. Thermal conductivity shall not exceed 0.28 at 75° f mean 
temperature. 

 
B. Insulate: 

Water cooler waste and trap 
with 1/2" thick foamed plastic tubing 

 
Domestic hot water piping belowground with 1/2" thick  
foamed plastic tubing. 

 
C. Insulate with 1-1/2" Thick Foamed Plastic Sheet Adhered to Removable 16 Gauge Galvanized 

Sheet Casing: 
 

Chilled water pumps (primary and secondary, including    standby) 
Water chiller cooler, water box, suction pipe. 

 
D. Piping outside the building may be insulated with 1" thick flexible foamed plastic insulation with 

weather proof aluminum as hereinafter specified. 
 
2.04  FIBERGLASS DUCT INSULATION: 

 
A. Fiberglass duct insulation shall have an average thermal conductivity not to exceed .27 BTU-in. 

per sq. ft. per degrees F. per hour at a mean temperature of 75 degrees F.  Insulation shall have a 
minimum density of 1 lb./cu. ft.  Vapor barrier shall be factory applied reinforced foil-faced flame 
resistant Kraft paper. 

 
B. Insulate externally all round ductwork with 2" thick fiberglass duct insulation 

 
2.05  ACOUSTICAL DUCT LINER: 

 
A. Acoustical duct liner shall be a flexible type using long Fiberglass with a smooth firmly bonded fire-

resistant surface to prevent erosion of the insulation.Surface not to exceed 25 flamespread and 
50 smoke development.  Thermal conductivity shall not exceed 0.26 at 75° F. mean temperature.  
Noise reduction coefficient (NRC) shall not be less than .60 based on acoustical materials test, 
Mounting No. 6.  Completely coat all duct surfaces with Benjamin Foster 85-15 adhesive.  
Neoprene coated side on liner shall face air stream. Sections shall be jointed by coating the edges 
with Foster 30-36.  Secure liner to duct system with self-adhering pins adhered to clean surface 
and secure with self locking washers, space pins not more than 4" from the edges and not more 
than 16" on centers. Lining shall meet National Board of Fire Underwriters' Standards for Internal 
Duct Application and shall have a minimum density of 1-3 lbs. per cu. ft.  All duct liner shall be 
marked with the density located so as to be visible on the exposed surface of the liner.  Air friction 
correction factor shall not exceed 1.40 at 2000 FPM and 1.5 at 4000 FPM. 

 
B. Insulate all rectangular supply, return, and outside air ductwork internally as described in 

Paragraph A. 
 
2.06  ADHESIVES, MASTIC, COATINGS: 

 
A. Benjamin Foster, Childers, Insul-Coustic, EPOLUX, Minnesota Mining and Manufacturing Co. 

 
B. Treatment of pipe jackets and duct facings to impart flame and smoke safety shall be permanent.  

The use of water-soluble treatments is prohibited. 
 

C. Vapor barriers shall have a perm rating of not more than .05 perms.  Adhesives, coatings and 
mastics shall have a perm rating of not more than .25 perms. 

 
2.07  TAPE:  Wherever tape is used for sealing purposes, it shall be of the type and shall be applied as 

recommended by the non-conductive covering maufacturer.  Where recommendation is lacking, 
the tape used shall be sealed with Minnesota Mining Adhesive EC-1329. 

 
2.08  INSULATING CEMENT:  Insulating cement shall be O-C 110 mineral wool Benjamin Foster or 

Minnesota Mining, all purpose cement.  Where insulating cement is applied to pipe fittings in 
concealed locations, it shall be "one-coat" cement. 
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2.09  GLASS CLOTH JACKET:  Glass cloth jacket on piping shall be standard weight. 
 
2.10  WEATHERPROOFING:  Protect piping insulation exposed to weather outside the building with 

Pabco Insulating Division corrugated aluminum sheets of .024 thickness and aluminum formed 
elbows with leakproof beads and epoxy coated interior. 

 
PART 3  EXECUTION 
 
3.01  GENERAL: 

 
A. Surfaces to be insulated shall be clean, dry, and free of foreign material, such as rust, scale and 

dirt when insulation is applied.  Perform pressure tests required by other Sections before applying 
insulation. 

 
B. Where existing insulation is damaged due to the new work, repair damage to match existing work 

or replace damaged portion with insulation specified for new work. 
 
3.02  INSULATION FOR PIPING SYSTEM: 

 
A. Insulate pipe, fittings, flanges, unions and valves. 

 
B. Install insulation materials with smooth and even surfaces, jackets drawn tight and cemented 

down smoothly at longitudinal seams and end laps.  Do not use scrap pieces of insulation where a 
full length section will fit. 

 
C. Install insulation, jackets and coatings continuous through wall and floor openings and sleeves. 

 
D. Fittings, valves and flanges shall be insulated with field fabricated multiple mitered segments of 

molded fiberglass insulation of the same thickness as adjoining pipe insulation. Secure fitting 
insulation segments with 20 gauge galvanized steel wire and apply a smoothing coat of insulating 
cement.  White fabric and mastic shall be used on exposed fittings. 

 
E. Application of all materials shall be in accordance with the manufacturer's instructions. 

 
F. Butt all joints of pipe insulation together and secure all jacket laps with lap adhesive.  Seal all butt 

joints with joint straps furnished with insulation. 
 

G. Care shall be taken so as not to place insulation over vent and drain inlets and outlets. 
 

H. Staples are not permitted on pipe insulation. 
 

I. Insulate all chilled water and refrigerant piping appurtenances subject to sweating, such as 
thermometer wells, gauge cocks, and valve stems with preformed and mitered fiberglass pipe 
insulation.  Finish with white vapor barrier mastic. 

 
3.03  INSULATION EXPOSED TO WEATHER OUTSIDE THE BUILDING:  Finish with standard weight 

glass cloth set in a 1/16 coat of vapor barrier.  After drying, apply a 1/16 coat of weatherproof 
vapor barrier similar to SEAL KOTE.  Protect insulation including elbows with .016" thick 
corrugated aluminum, overlap two inches, locate seams to shed water, and secure with a 
minimum of three aluminum bands per section.  Oversize insulation to allow for heat tape.  Apply 
insulation after piping has been painted and heat tape has been installed. 

 
3.04  PROTECTION OF UNDERGROUND STEEL PIPING:  Under ground piping, not mill coated and 

wrapped, shall be wire brushed and painted two field coats of cold applied, self priming coal tar 
equal to Koppers Bitumastic No. 50.  After installation and testing, paint all joints and fittings as 
specified for pipe. 

 
3.05  INSULATION FOR DUCT SYSTEM:  Secure insulation to duct with Benjamin Foster 85-15 

adhesive applied in 4 inch strips around the duct on 8 inch centers.  Nylon cord shall be used to 
secure the insulation.  Where ductwork is 36" wide or more secure insulation to the bottom of the 
duct using self adhering pins and self locking washers placed not more than 18 inches on center.  
Insulation shall overlap lining and factory applied insulation a minimum of 2 inches.  Vapor barrier 
at all butted joints or breaks shall be sealed with 4" inch wide foil reinforced tape adhered with 
Benjamin Foster 82-07. 
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3.06  INSULATION FOR EQUIPMENT:  Secure insulation with insulation hangers and self locking 

washers, copper weldwire or galvanized bands.  Miter to insure a tight fit.  Seal joints with mineral 
wool insulating cement.  Finish with standard weight glass cloth set between two 1/16" coats of 
white mastic.  Insulate flanged ends of strainers, pumps, removable head sections, access plates 
and coupling with a removable 18 gauge aluminum casing, lined with foamed plastic sheeting 
adhered to the inside of all surfaces subject to sweating. Casing shall be fabricated in two 
sections and joined with galvanized steel bolts.  Casing shall be removed and reinstalled without 
damage to surrounding insulation.  Attention is called to the fact that external duct insulation is 
required at Fire/Smoke dampers sleeves where dampers occur in lined ductwork.  See details. 

 
 
 END OF SECTION 
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SECTION 15200   VIBRATION ISOLATORS 
 
PART 1  GENERAL 
 
1.01  RELATED DOCUMENTS: 
 

A. The requirements of the General Conditions, Supplementary Conditions, and Section 15010 apply 
to all work specified in this section.   

 
B. Refer to Specification Section 15011, titled "Submittals" for the submittal and approval 

requirements regarding the piping system. 
 
1.02  DESCRIPTION: 
 

A. Provide vibration isolators for mechanical equipment to prevent the transmission of vibration and 
mechanically transmitted sound to the building structure.  Vibration isolators shall be selected by 
the isolator manufacturer in accordance with the weight distribution of the actual equipment 
provided so as to produce a uniform deflection. 

 
B. Special care should be taken when selecting vibration isolators and housekeeping pad thickness 

to insure sufficient height to the drain pan outlet of air handling equipment to allow installation of 
the water seal and sufficient slope to the drain. 

 
C. There shall be no direct contact of isolated piping or equipment with partitions, conduits, floor 

slabs or walls. 
 

D. Where spring isolators are exposed to the outside, spring shall be neoprene coated or cadmium 
plated. 

 
1.03  COORDINATION: 
 

A. The isolation devices and channel frames shall be products of a single vibration manufacturer.  
Submittal data shall include size, type, load and deflection of each isolator selected.  Submittal 
data shall also include clearly outlined procedures for setting and adjusting all isolation devices. 
The isolation manufacturer's representative shall maintain an adequate stock of springs and 
isolators of the type used so that any changes required during construction and checking can be 
accomplished promptly. 

 
B. Coordinate the vibration supports with the manufacturer of the equipment to be isolated.  Prior to 

submitting detailed shop drawings to the Engineer for review, the equipment manufacturer shall 
approve the shop drawings in writing. 

 
1.04 QUALITY ASSURANCE:  Where shown, scheduled, or specified, provide specific vibration 

isolation equipment, manufactured by Amber-Booth, Consolidated Kinetics Corp., Korfund 
Dynamics Corp., Mason Industries, Inc., or Vibration ELiminator Co.  Where specific type of 
vibration isolation equipment is not shown or specified, furnish isolators as recommended by one 
of the isolation manufacturers listed above, compatible with equipment arrangements shown. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PART 2  PRODUCTS 
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2.01  MOUNTINGS: 
 

A. Type "A" double deflection neoprene mountings.  Double deflection neoprene mountings shall 
have a minimum static deflection of 0.35".  All metal surfaces shall be neoprene covered and 
have friction pads at both top and bottom.  Bolt holes shall be provided as required.  Mason type 
ND or DNR. 

 
B. Type "B" Spring Mountings.  Spring isolators shall be free-standing and laterally stable without any 

housing and complete with 1/4" neoprene acoustical friction pads between the base-plate and the 
support.  All mountings shall have leveling bolts that must be rigidly bolted to the equipment.  
Spring diameters shall be no less than 80% of the compressed height of the spring at rated load.  
Springs shall have a minimum additional travel to solid equal to 50% of the rated deflection.  
Submittals shall include spring diameters, deflections, compressed spring height, and solid spring 
height.  Mason type SLF. 

 
C. Type "C" housed spring mounting with limit stop.  springs in housing shall be as specified above.  

Housing shall include vertical resilient limit stops to prevent spring extension when weight is 
removed as when equipment is drained.  The housing shall serve as blocking during erection and 
the installed and operating heights shall be the same.  Spring diameters shall be no less than 80% 
of the compressed height of the spring at rated load.  A minimum clearance of 1/2" shall be 
maintained around restraining bolts and between the housing and the spring so as not to interfere 
with the spring action.  Limit stops shall be out of contact during normal operation.  Mountings 
used outside shall be hot dipped galvanized. 

 
2.02 ISOLATION HANGERS:  Type "D" Isolation Hangers.  Vibration hangers shall contain a spring 

and a double deflection neoprene element in series.  Neoprene elements shall have a minimum 
defection of 0.30 inches.  Spring diameters  shall be no less than 50% of the compressed height 
of the spring at rated load.  Springs shall have a minimum additional travel to solid equal to 50% 
of the rated deflection.  Spring diameter and  hanger box lower hole shall be larger enough to 
permit the hanger rod to swing thru a 30 deg.  arc before contacting the hole and short circuiting 
the spring.  Mason Type 30N or PC30N. 

 
2.03 BASES:  Type "J" Floating Concrete Base.  Furnish rectangular structural channel concrete forms 

for floating foundations.  Bases for split case pumps shall be large enough to provide support for 
suction and discharge base ells.  Channel depth shall be a minimum of 1/12th of the longest 
dimension of the base not less than 6".  Forms shall include 1/2" reinforcing bars welded in place 
on 6" centers running both ways in a layer 1/2" above the bottom and drilled steel members with 
sleeves welded below the holes to receive the equipment anchor bolts  Mason Type K. 

 
2.04  FLEXIBLE PIPE CONNECTORS: 
 

A. Flexible connectors shall be the twin-sphere type, made of multiple plies of nylon cord fabric and 
neoprene, hydraulically molded.  Connectors through 1-1/2" shall have threaded ends, and 
connectors 2" and larger shall have flanges with recessed groove to receive the connector's 
raised neoprene face.  Connectors 12" and larger operating above 100 psig shall have isolated 
limit stops to prevent over-extension and over-compression.  Limit stops shall be either control 
cables with neoprene isolated end fittings and anti-compression stops, or spring loaded control 
units.  Connectors shall be line size and shall be designed for the pressures and temperatures 
encountered in the system, minimum 150 psig and 220 deg. F.  Mason Type MFTNC. 

 
B. Type "M" flexible metal hose.  Flexible stainless steel hose shall have stainless steel braid and 

carbon steel fitting.  Mason Type BSS. 
 
2.05  FLEXIBLE DUCT CONNECTORS:  Flexible duct connectors shall be non-combustible.  Material 

shall be glass fabric double coated with neoprene (30 ounce per square yard minimum).  Flexible 
connectors shall be a minimum of 4 inches long.  Flexible connectors shall be pre-assembled 
metal-to-fabric-to metal, fabric shall be attached to metal with a double lock grid.  Provide flexible 
connectors meet or exceeds the contract documents provide flexible connectors as made by 
Duro-Dyne, Young Regulator or Vent Fabrics. 

 
 
2.06  PIPE ANCHORS:  Acoustical pipe anchor shall consist of telescopic arrangement of two steel 

tubing separated by minimum half inch thickness of heavy duty neoprene.  Vertical restraints shall 
be provided to prevent vertical travel in either direction.  Allowable loads on the isolation material 

280



 -218- S.P.No. 907-242-136 -- Cont'd 

shall not exceed 500 psi, the design shall be balanced for equal resistance in any direction. 
 
2.07  PADS:  Pads shall be of the neoprene waffle type with identical rubber grids molded back to back.  

The interconnections shall form suction pockets for gripping smooth steel as well as rough 
surfaces regardless of how the pad is cut.  The square waffle pattern shall be layered out on 1/2 
inch centers.  Mason Type W. 

 
 
PART 3  EXECUTION 
 
3.01  GENERAL: 
 

A. Piping shall be isolated with "D" hanger within the mechanical room or within 50 feet of the 
vibrating equipment which ever is greater.  Maximum deflect shall no exceed 2". 

 
B. Provide type M-L flexible pipe connectors on the equipment side from shut off valves at the pump 

suction and discharge and at other locations shown on the drawings. 
 

C. Provide waffle type pads under chiller and condenser water riser clamps.  On risers exceeding 
stories or 80 feet in height, piping shall be supported by Type B spring mountings. 

 
D. After installation, verify that isolators are properly adjusted, with springs perpendicular to base 

housing, adjustment bolts are tightened up on equipment mountings, hangers are not cocked, and 
Type 3 base plates. 

 
 
 END OF SECTION 
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SECTION 15250   WATER TREATMENT 
 
PART 1  WATER TREATMENT SPECIFICATION 
 
1.01  GENERAL: 
 

A. Chemicals as required to control scale, corrosion, biological fouling and foaming shall be supplied 
in sufficient amounts as to constitute a one-year supply. 

 
B. Chemicals to be furnished, dosages, and application shall be determined by analysis of the water 

to be treated with consideration for the type of equipment and design operating limits. 
 

C. Initial cleaning and start-up shall be supervised by a field service engineer employed by the 
supplier of chemicals. 

 
D. Supervision of the water treatment program for a period of one year shall consist of on-the-spot 

analysis of all systems treated, the submittal of a written report stating the current conditions, and 
recommendations for maintaining optimal controls.  This service shall be performed monthly. 

 
1.02  SUBMITTALS: 
 

A. Submit equipment to be used in treatment. 
 

B. Submit water analysis and recommended dosages per 1,000 gallons makeup water used. 
 

C. Submit recommended residuals and cycles of concentration based upon the on-site water 
analysis. 

 
D. Explain each formulation and its major ingredients so that the engineer can determine if the 

enclosed specifications are being followed by this proposed program, although it is the direct 
responsibility of the water treatment subcontractor to meet all of these specifications.  Approval of 
any submittals does not relieve the water treatment subcontractor of this responsibility. 

 
1.03  CODES: 
 

A. Treatments provided must meet all requirements of MS State Department of Pollution Control and 
Ecology and EPA. 

 
B. Treatments provided must meet all requirements of MS State Board of Health. 

 
C. Obtain and pay for all permits required. 

 
 
PART 2  BOILER CHEMICAL FEED SYSTEM 
 
2.01  GENERAL:  Provide one complete "one-shot" (bypass) feeder assembly. 
 
2.02  BOILER CHEMICAL PROGRAM:  Provide a year's supply of a chemical formulation to control 

boiler scaling based on phosphate, alkalinity, and polymeric dispersants sufficient to balance the 
boiler water for effective scale control.  Chelates and nonphosphate programs will not be 
considered adequate for this specification. 

 
 
PART 3  CHILLER CHEMICAL FEED SYSTEM 
 
3.01  GENERAL:  Provide one complete "one-shot" (bypass) feeder assembly. 
 
3.02  CHILLER CHEMICAL PROGRAM:  Provide a year's supply of a chemical formulation to control 

scaling based on phosphate, alkalinity, and polymeric dispersants sufficient to balance the chiller 
water for effective scale control.  Chelates and nonphosphate programs will not be considered 
adequate for this Specification. 

 
 
 
 PART 4  TESTING 
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A. Four copies of testing instructions and log pads shall be furnished in addition to having the 

water treatment specialist instruct the owner's personnel in all procedures and tests. 
 
 
PART 5  EXECUTION 
 
5.01  INSTALLATION: 
 

A. The equipment and piping shall be kept clean and free of dirt, welding slag, grease, and like 
debris during installation. 

 
B. Equipment Placement and Mounting: The equipment and devices shall be located essentially as 

shown on the drawings; however, actual placement shall be verified using field measurements, 
installation diagrams and data relating to the equipment actually approved for installation on this 
project.  The equipment, including accessory devices, shall be mounted in strict accordance with 
the water treatment supplier's instructions. 

 
C. Operating Instruction:  The contractor shall include in his price the services of an authorized 

representative of the water treatment supplier to provide on site operating and service instructions 
to the owner's designated operating personnel. 

 
 
 END OF SECTION 
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SECTION 15300   CHILLED WATER, HEATING WATER  AND PIPING 
 
PART 1  GENERAL 
 
1.01  SCOPE: 
 

A. Piping shall consist of all heating water and chilled water, and piping systems as shown 
on the drawings and specified herein. 

 
B. Systems shall be complete with valves, drains, air vents, and other specialty items as 
specified for complete and satisfactory operation. 

 
C. Refer to Sections 15010 through 15070 for applicable requirements. 

 
1.02  DESCRIPTION OF WORK: 
 

A. Extent of the piping systems work is indicated on the drawings and schedules and by the 
requirements of this section. 

 
B. The construction requirements herein shall include appurtenant structures and buildings to which 

the piping system is to be connected. 
 
1.03  QUALITY ASSURANCE: 
 

A. Codes and regulations referred to are minimum standards.  Where the requirements of these 
specifications or drawings exceed those of the codes and regulations, the drawings and 
specifications shall govern. 

 
B. Firms regularly engaged in manufacture of piping products of types, materials and sizes required, 

whose products have been in satisfactory use in similar service for not less than five (5) years, are 
approved. 

 
C. All welders shall be certified by ANSI B31.1.0-1967 "Standard Qualification Welding Procedures, 

Welders and Welding Operators" or Qualification Tests" in Section IX, ASME Boiler and Pressure 
Vessel Code.  Welder performance qualification tests for positions 2G and 5G shall be made in 
strict compliance with the above codes.  Welders shall be certified for the type of pipe material 
specified herein.  All costs incident to procedures and welder's qualification tests shall be 
assumed by the Contractor.  Two (2) copies of the qualification test report and certification with 
welder's identification number, letter, etc., shall be delivered to the engineer, via the Architect, for 
his file before any welding commences.  Each weld shall bear the welder's identification mark 
permanently indented in the weld.  No welding shall be done when the ambient temperature is 
below 0 degrees F. 

 
 
PART 2  PRODUCTS 
 
2.01  PIPE AND FITTING: 
 

A. GENERAL:  Where more than one type of material is indicated, selection is the Contractor's 
option. 

 
Chilled Water and Heating Water 

1. Pipe 2" and Smaller 
 

a. Type:  Black steel pipe of the sizes indicated. 
b. Class:  Schedule 40, ASTM A-120. 
c. Fittings:  Standard weight black malleable iron 125 pound ANSI B16.4. 
d. Joints:  Threaded 
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Chilled Water and Heating Water 
2. Pipe 2-1/2 through 4" 

 
a. Type:  Black steel pipe of the sizes indicated. 
b. Class:  Schedule 40, ASTM A-120 
c. Fittings:  Schedule 40 steel, ANSI B16.9. 
d. Joints:  Butt-welded except connections to valves and equipment shall be flat face 

slip-on flanges with ATSM A-307 grade B bolts. 
 

3. At the Contractor's option, the following may be used for chilled and heating water piping 
2" and smaller: 

 
a. Type:  Copper tubing of the pipe sizes listed. 
b. Class:  Type L hard drawn tubing, ASTM B-88 
c. Fitting:  Sweat type wrought copper. 
d. Joints:  Socket brazed with 95-5 or better; no solder base flux permitted. 

 
2.02  PRESSURIZATION AND AIR ELIMINATION SYSTEM: 
 

A. The pressurization and air elimination system shall ensure that all air in the system shall be 
eliminated.  The only air in the system shall be the permanent seal-in air cushion contained in the 
pressurization controller component of the system, a diaphragm-type expansion tank, pre-charged 
to the minimum operating pressure at the location indicated on the drawing. 

 
B. The diaphragm-type expansion tank shall be manufactured by a manufacturer who has supplied 

substantially the same tanks, which on the date of opening bids, have been in successful 
commercial use and operation for not less than five years in projects and units of comparable 
size.  The right is reserved by the Owner to require the contractor to submit a list of  buildings 
where they have been in operation so that such investigation as may be deemed  necessary may 
be made before approval.  The expansion tank shall be welded steel, constructed, tested and 
stamped in accordance with Section VIII of the ASME Code for a working pressure of 125 psi and 
shall be supported by steel legs or a base for vertical installation or steel saddles for horizontal 
installations.  Bladder shall be removable for inspection or replacement.  A tank charging valve 
shall be provided at each expansion tank to permit recharging the tank with air without breaking 
piping connections.  Valve shall be equal to Bell & Gossett Model ATF "Airtrol" tank fitting for 
tanks up to 24" diameter.  For larger tanks and tanks in excess of 100 gallons capacity, use Model 
AFTL with copper vent tube extending into tank to within 1/3 tank diameter from top. 

 
C. All free air originally contained in the system, and all entrained air bubbles carries by system water 

shall be eliminated at all points in the piping system where the capability of water to hold air in 
solution is lowest (the point of lowest solubility), and as indicated on the drawings. The air 
separating and elimination component shall be capable of effectively separating not less than 80% 
of the entrained air on the first passage of water and not less than 80% of the residual air on each 
subsequent passage.  The pressure drop through the air separator at the specified flow rate shall 
be as shown on the drawing.  The air separator shall be cast iron or welded steel, constructed, 
tested and stamped in accordance with Section VIII of the ASME Code for a working pressure of 
125 psi. 

 
D. Air shall be eliminated to the atmosphere as fast as it is separated from system water through a 

float activated, remote pressure operated air elimination valve installed at the top of the air 
separator.  The air elimination valve shall have a high removal rate at low pressure differentials 
and shall be fully open for the removal of air at all pressures in the operating range from 2 psi to 
150 psi.  It shall be tightly sealed against loss of system water and prevent entrance of air in 
negative pressure situations. 

 
    The valve shall be constructed of metal and all working parts shall be non-corrosive.  Working 

pressure shall be 150 psi.  Valve shall be equal to Taco No. 409. 
 

E. Manual air vents shall be equal to Taco No. 417. 
 

F. Automatic air vents shall be equal to Taco No. 400-2. 
 

G. Relief and reducing valves shall be equal to Taco No. 334T dual unit valves. 
 
2.03  FLANGES: 
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A. In chilled water piping, where specified, required or shown on the drawings, provide flanged 

connections.  Flange shall have a water working pressure suitable for the pressure classification 
of the piping system in which installed.  Where flanges are used at equipment connections flanges 
shall match equipment flanges.  Flanges shall be forged steel, screwed type (2-1/2" and smaller 
pipe size), slip-on type or welding neck type (3" and larger), raised face, ANSI B-116.5. 

 
B. Gaskets shall be the compressed fiber asbestos free ring type for use between raised face 

flanges.  Gasket shall be 1/16" thick for pipe sizes up to 10" and 1/8" thick for pipe sizes larger 
than 10".  A non-stick lubricant coating shall be applied to both sides of the gasket. 

 
C. All flanges shall be mated with properly sized bolts.  All-thread bolts or rods are not acceptable. 

 
2.04  UNIONS: 
 

A. Material for unions shall match the pipe system category for pressure, temperature and corrosion.  
Unions shall be: 

 
1. Steel - screwed, Class 150, malleable iron, O-ring or brass seat. 

 
2. PVC - solvent welded, flange to flange, with gasket. 

 
B. Dielectric unions shall be threaded, flanged, brazed, or soldered to match the adjacent piping.  

The metal parts of all ferrous and nonferrous metals shall be separated so that the electrical 
current is below one percent of the galvanic current which would exist with metal to metal contact.  
Where flanges are used, the bolts shall be insulated from the body of the flange. 

 
2.05  FLEXIBLE PIPE CONNECTIONS:  Flexible connections for chiller refrigerant relief piping shall be 

flexible metal hose constructed of 320 stainless steel wire braid.  Hose shall be designed for 
working pressure of not less than 125 psig and temperatures up to 150 degrees F. and shall be 
12" long with screwed or flanged ends for connections to chiller refrigerant relief piping.  Diameter 
shall be the full size of the refrigerant relief connection, or the pipe size, whichever is greater. 

 
2.06  "Y" TYPE STRAINERS: 
 

A. All strainers shall be the "Y" type with cast iron body unless indicate otherwise and shall have a 
water working  pressure suitable for the pressure classification of the piping system in which 
installed. 

 
B. Strainers 2" and smaller shall be threaded.  Strainers 2-1/2" and larger shall be flanged. 

 
C. Strainers shall have removable stainless steel screens and shall have perforation to provide a net 

free area through the screen of at least three times that of the entering pipe. 
 

D. Blowdown outlets shall be located at the low point of the strainer.  For strainers 2" and smaller, 
provide pipe nipple, ball valve and  hose end adapter.  For strainers 2-1/2" and larger, provide a 
nipple and ball valve full size of the blowdown outlet. 

 
E. Unless an internal strainer is provided, a strainer shall be installed immediately upstream of all 

pressure reducing valves. 
 

F. Strainers shall be Sarco, ITT, Hoffman, or Armstrong. 
 
 
 
 
 
 
 
 
 
 
 
PART 3  EXECUTION 
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3.01  PIPING ARRANGEMENT: 
 

A. See Section 15010. 
 

B. Provide manual air vents at each coil. 
 

C. Provide air vents at high points on supply and return piping where accessible in mechanical 
rooms. 

 
D. Where high points on supply and return main occur outside of the mechanical rooms, or 

extremely high in mechanical rooms, provide air vents on supply and return piping by running 
copper tubing from high point to nearest accessible drain.  Provide cocks in tubing near 
discharge. 

 
E. Provide a drain valve with hose connection at all low points. 

 
3.02  MAKE-UP WATER AND RELIEF: 
 

A. For each system, provide pressure-reducing valve for feeding make-up water and a pressure 
relief valve. 

 
B. Provide make-up water from nearest domestic water.  Plumber shall provide back flow preventer 

at domestic water connection. 
 

 
C. Operating pressures of pressure reducing valve and relief valves shall be determined by required 

system pressures. 
 
3.03  VALVES AND STRAINERS: 
 

A. Valves used for service and isolation shall be gate or butterfly type.  Through 2", ball valves may 
be used. 

 
B. Balancing valves shall either Taco balancing fittings, lubricated plug cock, or butterfly or ball 

valves with memory stops. 
 

C. Where service or isolation and balancing is required, a butterfly or ball valve with memory stop 
may service both. 

 
D. See Section 15120 for check valve requirements. 

 
E. Strainers shall be "Y" type. 

 
 
3.04  THERMAL EXPANSION: 
 

A. See Section 15010 of this specification. 
 

B. Anchors shall be installed a minimum of every 300 LF of total system, and at expansion joints. 
 
3.05  BLACK STEEL PIPE ASSEMBLY: 
 

A. Piping shall be installed with recognized industry standards. 
 

B. Welding shall be performed by welders certified by National Certified Pipe Welding Bureau in the 
past 6 months. 

 
3.06  COPPER PIPE ASSEMBLY: 
 

A. See Section 15010. 
 

B. Piping shall be installed in accordance with recognized industry standards. 
 
3.07  GENERAL PIPE SYSTEM: 
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A. Water lines shall not be laid in the same trench with sewer lines, gas lines, fuel lines, or electric 
wiring. 

 
B. Copper tubing shall not be installed in the same trench with ferrous piping materials. 

 
C. Nonferrous Metallic Pipe:  Where nonferrous metallic pipe, e.g., copper tubing, crosses any 

ferrous piping material, a separation must be maintained between pipes. 
 

D. Cut pipe accurately to measurements, and ream free of burrs and cutting splatter.  Carefully align 
and grade pipe, and work accurately into place.  Fittings shall be used for any change in direction.  
Make adequate provisions for expansion and contraction.  Protect open pipe ends to prevent trash 
being placed in the lines during installation.  Clean all dirt and cutting debris from pipes before 
making the next joint.  Provide for expansion at every building expansion joint. 

 
E. Install piping so as to preserve access to all valve, air vents, and other equipment and to provide 

the maximum headroom possible. 
 

F. Provide offsets as required to maintain ceiling height and to coordinate with other trades.  Do not 
use pieces where a full length will do. 

 
G. All piping shall be installed parallel to or at right angles with the building walls, columns and 

partitions.  It shall be possible to drain every part of the piping system. 
 

H. Threaded pipe shall be cut square and full threaded with self-cleaning tapering threads, and shall 
be reamed after threading.  All threaded connections shall be made with approved pipe thread 
compound or teflon tape applied to the male threads only, and shall be so made up that not more 
than two (2) threads will be exposed. 

 
I. Do not run piping through any transformer vault, electric switchgear room, electrical closet, 

electronic equipment space or elevator machine rooms. 
 
3.08  CONNECTION TO EQUIPMENT:  It shall be possible to remove any item of equipment to which 

piping is connected by removing only one or two sections of piping.  Unions and/or flanges shall 
be used at all locations where connections are made to equipment.  Install shutoff valves on 
supply and return and drain valves on drain connections. 

 
3.09  ACCESSORIES: 
 

A. Thermometers installed in vertical pipes shall be installed on a 45 degree angle, and in horizontal 
piping shall be installed vertically.  Thermometers shall be located and mounted so as to be 
conveniently read. 

 
B. Install brass unions between each pressure gauge and gauge cock. 

 
C. Install heat tape before insulation is applied.  Set controls for 40 degrees F.  Wrap pipe with a 

minimum of 3 spiral turns per linear foot of pipe.  Hard wire power connections to the junction box. 
 

 
 END OF SECTION 
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SECTION 15310   PIPING SYSTEMS AND ACCESSORIES 
 
PART 1  GENERAL 
 
1.01  RELATED DOCUMENTS: 

 
A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Divisional -1 Specification sections, apply to work of this section. 
 

B. All work specified in this Section is subject to the provisions of Section 15010. 
 

C. Trenching and backfill required in conjunction with domestic water piping is specified in Section 
15030, and is included as work of this section. 

 
D. Refer to Specification Section 15020, titled "Identification of Piping Systems" for piping systems 

identification requirements. 
 

E. Refer to Specification Section 15011, titled "Submittals" for the submittal and approval 
requirements regarding the piping system. 

 
F. Refer to Specification Section 15100, titled "Pipe Hangers and Supports" for specification and 

installation requirements of the vibration isolation system. 
 

G. Refer to Specification Section 15200, titled "Vibration Isolation" for the specification and 
installation requirements of the vibration isolation system. 

 
H. Refer to Specification Section 15180, titled "Insulation" for specification and installation of thermal 

insulation for the various types of pipe, fittings, and accessories specified in this section. 
 

I. Refer to Specification Section 15250, titled "Chemical Treatment System" for the specification and 
installation requirements for the chemical treatment system(s) and for the specification of the 
various cleaning and degreasing chemicals required to clean the piping system. 

 
1.02 DESCRIPTION OF WORK:  Extent of the piping systems work, is indicated on Drawings and 

schedules, and by requirements of this section. 
 
 
PART 2  PRODUCTS 
 
2.03  QUALITY ASSURANCE: 

 
A. Codes and regulations referred to are minimum standards.  Where the requirements of these 

specifications or drawings exceed those of the codes and regulations, the drawings and 
specifications govern. 

 
B. Firms regularly engaged in manufacture of piping products of types, materials and sizes required, 

whose products have been in satisfactory use in similar service for note less than five (5) years 
are approved. 

 
C. All welders shall be certified by ANSI B31.1.0-1967 “Standard Qualification Welding Procedures, 

Welders and Welding Operators” or “Qualification Tests” in Section IX, ASME Boiler and Pressure 
Vessel Code.  Welder performance qualification tests for positions 2G and 5G shall be made in 
strict compliance with the above codes.  Welders shall be certified for the type of pipe material 
specified herein.  All costs incident to procedures and welder’s qualification tests shall be 
assumed by the Contractor.  Two (2) copies of the qualification test report and certification with 
welder’s identification number, letter, etc., shall be delivered to the Engineer, via the Architect, for 
his file before any welding commences.  Each weld shall bear the welder’s identification mark 
permanently indented in the weld.  No welding shall be done when the ambient temperature is 
below 0 degrees F. 
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D. Temperature/pressure rating of all components shall meet or exceed design conditions for the 
system in which they are installed.  All components shall be designed for operating conditions of 
not less than: 

 
Working 
Pressure 

System     PSIG       Temperature Range 
 

1. Sanitary Waste & Vent  Atmospheric   Ambient 
2. Storm Drainage    Atmospheric   Ambient 
3. Domestic Cold Water  150    120°F 
4. Domestic Hot Water   150    140°F 
5. Domestic Hot Water   150    140°F 
6. Chilled Drinking Water  150    100°F 
7. Natural Gas Low Pressure  14"W.C.   Ambient 
8. Natural Gas Medium  
     Pressure    5    Ambient 
 9. Compressed Air    150    Ambient 
10. Fire Protection    175    Ambient 
11. All Condenser Water 
     Service     150    110° 
12. All Chilled Water 
     Service     150    110° 
13. All Remaining Service  125    200°F 
 

2.04     DEFINITIONS: 
 

A. Natural gas pressures are: 
 

1. Low Pressure 0 to 14"W.C. 
 

2. Medium Pressure  15"W.C. to 5 psig 
 
 
PART 3  EXECUTION 
 
3.01  INSTALLATION:  Defects in pipe, tubing or fittings shall not be repaired.  When defective pipe, 

tubing or fittings are located in the system the defective material shall be replaced. 
 
3.02  Do not use pieces of pipe where a full length will do. 
 
3.03  Arrange piping for the free expansion and contraction of the piping system without undue stress to 

the structure or piping. 
 
3.04 See Specific Sections for Pressure Test Requirements.  Concealed, underground, and insulated 

piping shall be tested in place before concealing burying or covering.  Tests shall be conducted in 
the presence of the Architect or his designated representative.  Equipment, materials and 
instruments required for tests shall be furnished without incurring any additional cost to the 
Contract.  Install temporary connections and plugs or valves at all points necessary for venting air 
from the piping, filling, holding test pressure, draining and flushing the piping. 

 
3.05  LEAK DAMAGE:  Contractor shall be responsible for damages to the work of others or to the 

building, or to its contents, people, etc., caused by leaks in any of the equipment installed by him 
through equipment of material in failures or disconnected pipes, fittings or by overflows and shall 
make, at his own expense, all repairs to merchandise, fixtures and equipment so damaged. 

 
3.06  DAMAGES RESULTING FROM TESTING:  Contractor shall bear costs of repair and restoration 

of work of other trades damaged by the tests or cutting that had to be done in connection with the 
tests. 

 
 
 END OF SECTION 
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SECTION 15400   PLUMBING BASIC MATERIALS AND METHODS 
 
PART 1  GENERAL 
 
1.01  DESCRIPTION: 
 

A. This Section of the Specifications and related drawings describe requirements pertaining to the 
plumbing piping and equipment. 

 
B. Refer to the following sections for related work: 

 
15011  Submittals 
15020  Identification of Piping Systems 
15100  Pipe Hangers and Supports 
15431  Drains, Cleanouts and Drainage Accessories 
15442  Water Heaters - Electric 
15450  Plumbing Fixtures & Trim 

 
1.02  RECORD DOCUMENTS:  Provide corrected Record Documents in accordance with the Project 

Record Documents Sections and the Mechanical General Section. 
 
1.03  GENERAL PROVISIONS AND BASIC MATERIALS:  The requirements of the Mechanical 

General Section 15010 apply to this work. 
 
1.04  CODE: 
 

A. The work shall comply with the Standard Plumbing Code (1997 Edition), Standard Gas Code 
(1997 Edition), and NFPA 54 (2000 Edition); acceptability under the codes shall not authorize any 
substitution, smaller size, lighter weight or less durable materials for the items specified. 

 
B. The Contractor shall obtain and pay for all required permits and inspections and shall deliver one 

copy of each inspection certificate to the Architect before the date of Substantial Completion. 
 
 
PART 2  PRODUCTS 
 
2.01  PIPING MATERIALS FOR SANITARY DRAINAGE SYSTEMS: 
 

A. Aboveground piping all within building:  Service weight (SV) No-hub cast iron soil pipe and fittings 
CISPI301 with "husky" heavy duty stainless steel clamps, CISPI301 and neoprene gaskets, ASTM 
C-564. 

 
B. Underground building drain piping:  Service weight (SV) cast iron hub and spigot soil pipe and 

fittings, ASTM A74 with neoprene compression gasket, joints, ASTM C-564. 
 

C. Condensate Drain Piping:  Type DWV copper pipe with tin-antimony soldered joints and drainage 
fittings. 

  
D. All traps shall have brass cleanout plug except where buried. 

 
2.02  PIPING MATERIALS FOR LAB DRAINAGE SYSTEMS: 
 

A. Aboveground piping shall be KIMAX U.L. Classified borosilicate glass conforming to ASTM 
Specification C 1053-85, as manufactured by O-I Schott or approved equal.  Glass-to-glass 
connections shall be made with compression type bead to bead and bead to plain end couplings.  
Couplings outer shell, bolt and nut to be made from 300 series stainless steel. Bead to plain end 
coupling outer shell must encapsulate compression liner to prevent cold flow and ensure leak-free 
joint.  Inner seal ring shall be made of tetra-fluoroethylene.  Joints between glass and other types 
of piping material shall be made with KIMAX adapters. 

 
B. Sink outlets, tailpieces and traps shall be KIMAX or equal. 

 
 
 
2.03  ROOF FLASHING: 
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A. Vent pipes passing through roof shall be flashed with a one piece pipe flashing unit constructed of 

E.P.D.M. rubber with an aluminum reinforcing ring suitable for a temperature range of -25°F to 
250°F as manufactured by Butler Manufacturing Company or approved equal.  Flashing to be 
installed in accordance with metal building manufacturer recommendations.  Vents shall offset in 
roof joist area or ceiling cavity if necessary so that no vent shall be closer than 4’-0” from outside 
wall line.  

 
B. All borosilicate glass vent piping shall be flashed same as noted above except pipe shall be 

wrapped with tape or an insulating material at penetration through roof. 
 
2.04  DOMESTIC COLD, HOT AND HOT WATER RETURN PIPING: 
 

A. Aboveground piping 3" and smaller:  Type "L" copper tubing with tin-antimony soldered joints and 
wrought copper socket fittings. 

 
B. Underground piping 3" and smaller:  Type "K" hard drawn copper tubing, with 95-5 silver soldered 

joints and wrought copper socket fittings. 
 

C. Underground piping 4" and larger:  Class 50 ductile-iron pipe, with cement mortar lining, and 
push-on joints.  Fittings to be Class 250 ductile-iron, mechanical joints. 

 
D. Underground piping outside building all sizes:  Polyvinyl chloride (PVC) plastic piping Schedule 40, 

ASTM D-1785 with 150 PSI minimum pressure rating.  Fittings shall conform to ASTM D-2466 
with solvent weld joints conforming to ASTM D-2564. 

 
E. Underground piping 1" and smaller below building slab:  Type "L" soft drawn copper tubing, with 

no joints. 
 
2.05  GAS PIPING: 
 

A. Aboveground Piping, Pipe Sizes Up To and Including 2":  Black steel pipe, Schedule 40, ASTM-
A53 with threaded joints and Class 150 malleable iron threaded fittings, except piping located 
within return air plenums or above non-accessible ceilings which shall be all welded same as for 
pipe sizes 2-1/2" and larger. 

 
B. Aboveground Piping, Pipe Sizes 2-1/2" and Larger:  Black steel pipe Schedule 40, ASTM-A53 with 

buttwelded joints and standard weight wrought steel buttwelded fittings. 
 

C. Exposed Exterior Piping, All Pipe Sizes:  Black steel pipe, Schedule 40, ASTM-A120 with 
buttwelded joints and standard weight wrought steel buttwelded fitting.  Pipe shall have a factory 
applied extruded high density polyethylene coating of a minimum thickness of 24 mils with a hot 
applied adhesive undercoating.  Coating shall be equal to Republic X-Tru-Coat.  All joints, fittings 
and mars in pipe coating shall be wrapped with a cold applied coal tar tape of 35 mil thickness 
minimum.  Tape coating shall be equal to X-Tru-Tape Tapecoat CT or Scotchwrap No. 51. 

 
2.06  BASIC PIPING SPECIALTIES: 
 

A. Unions: 
 

1. Unions shall be the same material and working pressure as the fittings specified for the 
piping system.  Unions  on piping 2-1/2" in size and larger shall be bolted flanged joint and 
on smaller than 2-1/2" shall be screwed connection. 

 
2. Unions and flanges provided between copper and ferrous pipe connections shall be 

insulating (dielectric) type to electrically separate dissimilar metal connections in piping 
system. 

 
B. Dielectric Adapters: 

 
1. Dielectric adapters shall be the union type for pipes 2" in size and larger.  Adapters shall 

have working pressure of 250 psi for union type and 165 psi for flanged type.  The 
insulating gaskets shall have an operating range of 40 degrees F. to 240 degrees F. and 
shall limit the galvanic corrosion to a maximum of 1% of the short circuit current.  
Dielectric adapters shall be Ebco, Crane or Capitol. 
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2. Provide a dielectric adapter between any ferrous and copper connection including piping 

and equipment. 
 

C. Pipe Sleeves: 
 

1. The Contractor shall install, as required, in concrete, carpentry or masonry construction, 
all necessary hangers, sleeves, expansion bolts, inserts and other fixtures and 
appurtenances necessary for the support of all pipe, equipment and devices furnished 
under each section of the specification. 

 
2. Cutting of openings and installation of sleeves or frames through walls and surfaces shall 

be done in a neat workmanlike manner.  Openings shall be cut only as large as required 
for the installation; sleeves, except as otherwise indicated, and/or frames shall be 
installed flush with finished surfaces and grouted in place.  Surfaces around opening shall 
be left smooth and finished to match surrounding surface. 

 
3. Where pipes pass through floor slabs, sleeve shall be standard weight black steel pipe 

with top of sleeve 3" above finished floor.  Where pipes pass through walls, sleeves shall 
be standard weight black steel pipe or 20-gage galvanized sheet metal with ends flush 
with wall surfaces. 

 
4. Each pipe passing through walls, floors, ceilings or partitions shall be provided with 

sleeves having internal diameter one inch larger than the outside dimensions of insulated 
pipes. 

 
5. All pipe sleeves through floors, roofs and masonry walls shall be built in place as the 

affected walls, floors, and roofs are built. 
6. All penetrations through rated floors shall be packed with mineral wool and capped off 

with a silicon caulk.  As an alternate, an approved, fire rated sealant as manufactured by 
3M or Hilti may be used. 

 
7. Sleeves through exterior wall shall be steel or cast iron pipe, flush with the exterior 

surfaces, and with the space between the pipe and the sleeves caulked watertight in an 
approved manner. 

 
8. Inserts shall be cast iron or galvanized steel individual type, with accommodations for 

removable nuts and threaded rods up to 3/4 inch diameter, and permitting lateral 
adjustment. 

 
D. Floor, Wall and Ceiling Plates: 

 
1. Escutcheons shall be installed on all pipes where they pass through floors, ceilings, walls, 

or partitions in finished areas. 
 

2. The interior of closets, adjacent to finished areas, shall be considered as finished for the 
intent of these specifications. 

 
3. Escutcheons shall be split, hinged, stamped brass type designed to fit the pipe, and to 

cover the terminating pipe sleeve, in chrome plated finish unless otherwise specified, with 
securing device to hold the escutcheon tight to the pipe. 

 
2.07  BACKFLOW PREVENTERS: 
 

A. Reduced Pressure Principle: Provide reduced pressure principle backflow preventer assembly 
including shutoff valves on inlet and outlet, and strainer on inlet.  Backflow preventer shall include 
test cocks, air-gap drain funnel, and pressure-differential relief valve located between two (2) 
positive seating check valves. Assembly shall be constructed in accordance with ASSE 
Standard 1013 and University of Southern California (USC) Foundation for Cross-Connection 
Control and Hydraulic Research. Pipe drain to nearest floor drain. 

 
B. Double Check Valve - Provide double check valve backflow preventer assembly including shutoff 

valves on inlet and outlet, and strainer on inlet.  Backflow preventer shall include test cocks, and 
shall be suitable for supply pressures up to 175 psi. Assembly shall be constructed in accordance 
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with ASSE Standard 1013 and University of Southern California (USC) Foundation for 
Cross-Connection Control and Hydraulic Research. 

 
C. Provide backflow preventers as indicated on drawings.  Backflow preventers shall be equal to 

Watts No. 709-S (double check) and No. 909-S (reduced pressure principle). 
 
2.08  WATER HAMMER ARRESTORS: Water hammer arrestors shall be piston operated, type "K" 

copper, pressure rated for 250 psi, tested and certified in accordance with PDI standard WH-201; 
Precision Plumbing Products, Inc., or approved equal. 

 
2.09  VALVES: 
 

A. All shutoff valves shall be gate or ball valves unless otherwise noted.  All drain valves shall be 
globe or angle valves unless otherwise noted. 

 
B. Gate valves 2" and smaller shall be of Class 125, body and bonnet shall be of ASTM B-62 cast 

bronze composition, solid disc, copper-silicon alloy stem, brass packing gland, solder ends, 
Teflon-impregnated packaging, and malleable handwheel; NIBCO S-11 or approved equal. 

 
Class 150 valves meeting the above specifications may be used where pressure requires; NIBCO 
S-134 or approved equal. 

 
C. Ball valves 2" and smaller shall be 600 psi CWP, have cast brass bodies, replaceable reinforced 

Teflon seats, conventional port, blowout proof stems, chrome-plated brass ball, solder ends with 
extended solder cups; NIBCO S-580-BR-R-70 or approved equal. 

 
D. Gate valves 2-1/2" and larger shall be Class 125 iron body, bronze mounted, with body and 

bonnet conforming to ASTM A-126 Class B cast iron, flanged ends, with Teflon-impregnated 
packing and two-piece packing gland assembly; NIBCO F-617-0 or approved equal. 

 
E. Globe valves 2" and smaller shall be of Class 125, body and bonnet of ASTM B-62 cast bronze 

composition, solder ends, copper silicon alloy stem, brass packing gland, Teflon-impregnated 
packing and malleable handwheel; NIBCO S-235-Y or approved equal. 

 
F. Globe valves 2-1/2" and larger shall be of Class 125 iron body, bronze mounted with body and 

bonnet conforming to ASTM A-126 Class B cast iron, flanged end, with Teflon-impregnated 
packing and two-piece packing gland assembly; NIBCO F-178-B or approved equal. 

 
G. Check valves 2" and smaller shall be of Class 125, solder ends, with bodies and caps conforming 

to ASTM B-62 cast bronze composition, swing type disc; NIBCO S-413-BYW or approved equal. 
 

H. Check valves 2-1/2" and larger shall be iron body, bronze mounted, with body and cap conforming 
to ASTM A-126 Class B cast iron, flanged ends, swing type disc; NIBCO F-918-B or approved 
equal. 

 
I. Gas valves and cocks shall be Class 200 plug cocks, conforming to ASTM A-126 Class B, with 

semi-steel body teflon coated tapered plug, threaded of flanged ends, wrench operated; Walworth 
1559 or approved equal. 

 
2.10  PLUMBING SYSTEM INSULATIONS: 
 

A. All pipe insulation material shall have a permanent composite insulation, jacket and adhesive fire 
and smoke hazard rating as tested by procedure ASTM-B84, NFPA 255, and UL 723 not 
exceeding Flame Spread 25, Smoke Developed 50. 

 
B. The use of staples for securing insulation will not be permitted. 

 
C. Insulation shall be applied on clean dry surfaces.  All insulation shall be continuous through wall 

and ceiling openings and sleeves. 
 

D. Ends of fiberglass pipe insulation on cold pipe lines shall be sealed off with white vapor barrier 
coating at valves, flanges and fittings. 

 
E. Unions shall not be insulated. 

 

294



 -232- S.P.No. 907-242-136 -- Cont'd 

F. Pipe covering protection shields and saddles shall be provided around exterior of pipe insulation 
at pipe hangers which fit around pipe insulation.  Foamglass pipe insulation shall be used under 
saddles on pipe 2" and larger. 

 
2.11  FIBERGLASS PIPE INSULATION:  Insulation shall be one piece fibrous glass sectional pipe 

insulation with white all service jacket. Longitudinal jacket laps and butt strips shall be self-sealing.  
Insulation shall have an average thermal conductivity not to exceed 0.23 BTU-in. per square foot 
per degrees F. per hour at a mean temperature of 75 deg. F.  Insulation shall be Manville 
Fiberglass Micro-LOK AP-T Plus or equal by Certainteed, Knauf or Armstrong. 

 
2.12  APPLICATION: 
 

A. Butt all joints of pipe insulation together and secure all jacket laps with lap adhesive.  Seal all butt 
joints with joint straps furnished with insulation. 

 
B. Fittings, valves and flanges shall be insulated with molded fiberglass insulation of the same 

thickness as adjoining pipe insulation.  Insulation at fittings shall be covered with white PVC jacket 
as manufactured by Zeston or equal. 

 
 INSULATION THICKNESS IN INCHES 
 FOR PIPE SIZES 
 

Temperature Up to  1¼ to  2½ to  4" &  
Up to       1"     2"     4"       Over  

 
 Cold Water    50°-65°F      1/2"       1"       1"       1" 
 
 Hot Water  200°F  1/2  1"  1"  1½" 
 
 Indirect 
 Refrigerator 
 Waste  40-55°F  1/2"  1"  1"    1½" 
 
 Drains 
 connecting A/C 
 equipment  40-55°F  1/2"  1"  1"    1½" 
 
 Horizontal 
 drink. fount. 
 waste  40-55°F  1/2"  1"  1"    1½" 
 
2.13  FOAMED PLASTIC SHEET AND TUBING: 
 

A. Minimum of 4.5 lbs. per cu. ft.  Thermal conductivity shall not exceed 0.28 at 75° F mean 
temperature. 

 
B. Insulate: 

 
Water cooler waste and trap with 1/2" thick foamed plastic tubing. 

 
Domestic hot water piping below ground with 1" thick foamed plastic tubing. 

 
C. Piping outside the building may be insulated with 1" thick flexible foamed plastic insulation with 

weatherproof aluminum as hereinafter specified. 
 
 
 
 
 
2.14  WEATHERPROOFING: 
 

A. Protect exposed water piping from freezing down to 0°F in unheated areas with self-regulating 
heater cable with built-in thermostat.  Cable to be installed in contact with pipe and beneath pipe 
insulation.  Protect piping insulation with Pabco insulating division aluminum sheets of .024 
thickness and aluminum formed elbows with leakproof beads and epoxy coated interior. 
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B. Heater cable shall be as manufactured by Raychem, Chromalox or approved equal. 

 
2.15  PIPE HANGERS AND SUPPORTS:  Provide pipe hangers and supports in accordance with 

Section 15100 "Pipe Hangers and Supports”. 
 
 
PART 3  EXECUTION 
 
3.01  INSTALLATION: 
 

A. Install soil and vent piping pitched to drain at minimum slope of 1/4" per foot (2%) for piping 3" and 
smaller, and 1/8" per foot (1%) for piping 4 " and larger. 

 
B. Install lab waste and vent piping pitched to drain at minimum slope of 1/4" per foot (2%), all sizes. 

 
C. Install piping and make all joints in accordance with the pipe manufacturer's recommendations. 

Make provisions for thermal expansion and contraction. 
 

D. Install cleanouts on drainage piping where indicated on the drawings and as required by the code, 
and at every change in direction of more than 45 deg. in horizontal piping.  Locate wall cleanouts 
as low as possible but high enough for the cover plate to clear the base.  Locate test tees where 
necessary to separate sections of piping for testing. 

 
E. Rough-in for fixtures in accordance with the fixture manufacturer's roughing-in drawings to provide 

the heights and locations indicated on the Architectural drawings or as specified. 
 

F. Set floor cleanouts so that the top rims are level and flush with the finished floor surface and so 
that square and rectangular tops are parallel to the walls, unless otherwise noted. 

 
G. Install piping and pipe supports as specified.  Keep pipe ends closed except for vent and drain 

openings; protect vent and drains from the entrance of materials that could cause stoppage. 
 

H. Vents shall terminate at 1'-0" above roof. 
 

I. Install shut-off valves where indicated on the drawings and required by the code including valves 
at all fixture groups, and equipment. 

 
J. Install drain valves at low points of all new water piping except buried piping. 

 
3.02  EXCAVATION, TRENCHING AND BACKFILLING: 
 

A. Perform all excavation, trenching and backfilling for work under Division 15.  During excavation, 
material for backfilling shall be piled back from the banks of the  trench to avoid overloading and 
to prevent slides and cave-ins.  All excavated materials not to be used for backfilling shall be re 
moved and disposed of.  Grading shall be done to prevent surface water from flowing into 
trenches and other excavation and any water accumulating therein shall be removed by pumping.  
All excavations shall be made by open cut.  No tunneling shall be done. 

 
B. Bottom of trench shall be uniformly graded to provide firm support and even bearing surface for 

pipe. 
 

C. Pipe shall be laid on firm, rock-free soil, laid in straight lines and on uniform grades.  Provide bell 
holes so that barrels of pipe rest evenly on bottom of trench along entire length of pipe . 

 
 
 

D. Pipe shall be inspected and tested prior to backfilling.  No roots, rocks or foreign materials of any 
description shall be used in backfilling the trenches.  Trench shall be hand filled to a minimum of 
12" above the top of the pipe with clean earth and tamped to 95 percent compaction after first 
layer using the modified Proctor test method of compaction. 

 
3.03  TESTS OF PIPING: 
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A. Install temporary connections and plugs or valves at all points necessary for venting air from the 
piping, filling, holding test pressure, draining and flushing the piping. 

 
B. Test all new lab and soil, waste and vent piping under 10 feet head of water (except for the 

uppermost 10 feet) as required by the Plumbing Code, with zero leakage allowed.  The test 
pressure shall be maintained for at least 30 minutes before inspection starts and maintained for 
the time necessary to inspect all joints but not less than 15 minutes. 

 
C. Test all new pressure piping roughing hydrostatically to show zero leakage in eight (8) hours at the 

following pressures measured at the low points:  Domestic water (C.W. and H.W.), 125 psi. 
 

D. All gas piping shall be tested with air at a minimum of 50 psi for two (2) hours with no drop in 
pressure. 

 
3.04  FLUSHING AND STERILIZING: 
 

A. Flush all new water piping after pressure tests and repairs are completed by draining from the low 
points; refill with clean water. 

 
B. Sterilize the above ground water piping after fixtures and equipment are installed with 50 ppm 

chlorine solution distributed throughout all C.W. and H.W. piping; let stand for 24 hours, then flush 
enough water at drinking fountains and lavatories to reduce the residual chlorine content to less 
than one (1) ppm.  Domestic water heater shall have the heat source shut off while sterilization is 
in progress. 

 
3.05  WATER TESTS:  The Contractor shall have representative water samples from the fixtures tested 

by the local Health Department or a laboratory approved by the Health Department.  If the tests do 
not indicate potable water, the sterilizing procedure and the test shall be repeated.  Submit test 
report to the Architect. 

 
 
3.06  START-UP, ADJUSTMENT, INSTRUCTION:  Start-up, lubricate, adjust and test equipment 

installed under this Section and furnish instructions to the Owner as specified in the Mechanical 
General Section. 

 
3.07  OPERATIONAL TESTS: 
 

A. When installation and adjustment of all fixtures and equipment is complete, perform operational 
tests of all plumbing system components at normal operating pressures as specified under the 
Mechanical General Section and include the following tests: 

 
1. Operate all manual and automatic valves at least one full open-closed cycle; examine for 

stem leakage, failure to close or other malfunction. 
 

2. Pour at least five (5) gallons of water into every floor drain to test for pipe stoppage. 
 
 
 END OF SECTION   
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SECTION 15431   DRAINS, CLEANOUTS & DRAINAGE ACCESSORIES 
 
PART 1  GENERAL 
 
1.01  RELATED DOCUMENTS: 

 
A. All work specified in this section is subject to the provisions of Section 15010 "Mechanical 

General". 
 

B. Refer to the following sections for related work in connection with drains, cleanouts and drainage 
accessories. 

 
15011 Submittals 
15400 Plumbing Basic Materials and Methods 

 
1.02  DESCRIPTION OF WORK:  The number and size of the drains and cleanouts are indicated and 

scheduled on the drawings. 
 

1.03  QUALITY ASSURANCE: 
 

A. Manufacturing firms shall be regularly engaged in the manufacture of plumbing products of type 
and sizes required, whose products have been in satisfactory use in similar service for not less 
than five (5) years. 

 
B. Subject to compliance with requirements, provide drains, cleanouts & drainage accessories of one 

of the following manufacturers: 
 

1. Josam Mfg. Co. 
 

2. Smith (Jay R.) Mfg. Co. 
 

3. Wade div., Tyler Pipe 
 

4. Zurn Industries, Hydromechanics Div. 
 

5. KIMAX, O-I/Schott Process Systems, Inc. 
 
 
PART 2  PRODUCTS 
 
2.01  GENERAL: 

 
A. Provide factory fabricated drainage piping products of the size and type as indicated on drawings, 

including features as specified herein.  Where not indicated, provide proper selection as 
determined by installer to comply with installation requirements and governing regulations. 

 
B. Floor drains shall be provided with trap primer connections where indicated on drawings. 

 
C. All floor drains and floor sinks located on elevated floors shall be provided with seepage holes and 

flashing collar or clamping rings to provide for leak proof installation. 
 
2.02  CLEANOUTS - SOIL WASTE AND VENT SYSTEMS: 

 
A. Vertical and  horizontal lines exposed - Test Tee - Smith 4510. 

 
B. Vertical lines concealed - Smith 4472 with stainless steel access cover. 

 
C. Finished floors - Smith 4023 cast iron adjustable floor level cleanout assembly with round polished 

bronze top. 
 

D. Finished Floors - Linoleum, Terrazzo or Tile - Smith 4143 cast iron adjustable floor level cleanout 
assembly with round polished bronze top.  Top depression to be covered with surrounding floor 
pattern bonded with waterproof adhesive. 

 
E. All lines outside of building - Smith 4400. 
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F. Finished floors - Carpet  Smith 4023-Y cast iron adjustable floor level cleanout assembly with 

nickel bronze top an 1-1/2" diameter stainless steel carpet marker.  Carpet shall cover top of 
cleanout with carpet marker exposed above carpet to serve as cleanout locator.  

 
2.03  CLEANOUTS - LAB WASTE AND VENT SYSTEMS: 
 

A. Vertical and horizontal lines exposed - test tee - KIMAX 6524. 
 

B. Vertical lines concealed - KIMAX 6524 with Smith 4720 access cover. 
 

C. Finished floors - Smith 9760 stainless steel body and cover. 
 
 
PART 3  EXECUTION 
 
3.01  EXECUTION: 

 
A. All roof drain domes and floor drain strainers shall be securely fastened to drain body. 

 
B. During construction drains shall be kept covered so that traps, sediment buckets and dome type 

strainers are kept free from debris and trash. 
 
 
 END OF SECTION 
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SECTION 15442  WATER HEATERS - ELECTRIC 
 
PART 1  GENERAL 
 
1.01  RELATED DOCUMENTS: 
  

A. All work specified in this section is subject to the provisions of Section 15010 "Mechanical 
General". 

 
B. Refer to the following sections for related work in connection with electric water heaters: 

 
   15011 Submittals 
   15020 Identification of Piping System 
   15100 Pipe Hangers and Supports 
   15400 Plumbing Basic Materials and Methods 
 
1.02  DESCRIPTION OF WORK: The number and size of the electric water heaters are indicated on the 

drawings and schedules. 
 
1.03 QUALITY ASSURANCE: 
  

A. Manufacturing firms shall be regularly engaged in the manufacture of electric water heaters of 
type and sizes required, whose products have been in satisfactory use in similar service for not 
less than five (5) years. 

 
 B. Provide water heaters which comply with ASHRAE 90.1b-1992 for energy efficiency. 
 

C. U.L. and NEMA Compliances - Provide electrical components required as part of electric water 
heaters, which have been listed and labeled by Underwriters Laboratories and comply with NEMA 
Standards. 

 
D. NEC Compliance - Comply with the National Electric Code as applicable to installation and 

electrical connections of ancillary electrical components of electric water heaters. 
 
1.04  SUBMITTALS: 
  

A. Product Data - Submit manufacturer's plumbing equipment specifications, installation and start-up 
instructions.  

 
B. Maintenance Data - Submit maintenance data and parts lists for each item of accessory equipment. 

Include "trouble-shooting" maintenance guides. Include this data in maintenance manual. 
 
 

PART 2  PRODUCTS 
 

2.01 GENERAL:  Refer to schedule on drawings for heater sizes, capacities, electrical characteristics 
and element operation. 

 
2.02  ELECTRIC INSTANTANEOUS HEATER: 
  

A. Electric instantaneous point of use water heater shall have cast aluminum alloy or high strength 
reinforced plastic housing. Heating coils shall be flow switch activated and thermostatically 
controlled. 

 
 B. Provide flow control fitting at inlet of heater. Provide ball valve at inlet and outlet of heater. 
 
 C. Instantaneous heater shall be equal to Chronomite. 
 
 
 
 
 
 
 
PART 3  EXECUTION 
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3.01  INSTALLATION OF WATER HEATERS: 
  

A. Install water heaters where indicated on drawings, in accordance with manufacturer's installation 
instructions, and in compliance with applicable codes. 

 
B. Connections - Make connections between water heaters and domestic water piping shutoff valves 

with unions.  Provide dielectric isolation at all heater connections. 
 

C. Identification - Provide sign securely attached to water heater identifying equipment number, 
service and capacity. Provide identification on all piping connections to water heaters. 

 
D. Testing - Upon completion of installation, pressure test water heaters hydrostatically to assure 

structural integrity and freedom from leaks. 
 
 E. Disinfection and Flushing - Disinfect in accordance with potable water piping requirements and flush 

water heaters upon completion of installation in accordance with manufacturer's instructions, and 
comply with applicable health codes. 

 
 
 END OF SECTION 
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SECTION 15450  PLUMBING FIXTURES & TRIM 
 
PART 1  GENERAL 
 
1.01  RELATED DOCUMENTS: 

 
A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division-1 Specification sections, apply to work of this section. 
 

B. All work specified in this Section is subject to the provisions of Section 15010 "Mechanical 
General". 

 
1.02  DESCRIPTION OF WORK: 

 
A. Extent of plumbing fixtures and trim work is indicated by drawings and schedules, and by 

requirements of this section. 
 

B. Refer to Division-16 sections for electrical connections to water coolers and other plumbing 
fixtures; not work of this section. 

 
1.03  QUALITY ASSURANCE: 

 
A. Manufacturing:  Firms shall be regularly engaged in the manufacturing of plumbing fixtures of the 

type, style and configuration required, whose products have been in satisfactory use in similar 
service for not less than five (5) years. 

 
B. Comply with applicable portions of the Plumbing Code, latest edition, pertaining to materials and 

installation of plumbing fixtures. 
 

C. Comply with applicable ANSI standards pertaining to plumbing fixtures and systems, and bath tub 
units. 

 
D. Comply with ANSI A117.1 standard and the Americans with Disabilities Act (ADA) pertaining to 

plumbing fixtures for handicapped. 
 

E. Comply with standards established by Plumbing and Drainage Institute pertaining to plumbing 
fixture supports. 

 
F. Comply with applicable FS WW-P-541/-Series sections pertaining to plumbing fixtures. 

 
G. Provide water coolers which are rated and certified in accordance with applicable Air-Conditioning 

and Refrigeration Institute standards and are listed by Underwriter's Laboratories. 
 
1.04  SUBMITTALS: 

 
A. Submit manufacturer's specifications for plumbing fixtures and trim, including catalog cut of each 

fixture type and trim item furnished, roughing-in dimensioned drawings, templates for cutting 
substrates, fixture carriers, and installation instructions. 

 
B. Submit maintenance data and parts lists for each fixture type and trim item, including instructions 

for care of finishes.  Include this data in maintenance manual. 
 
1.05  PRODUCT DELIVERY, STORAGE AND HANDLING: 

 
A. Deliver plumbing fixtures individually wrapped in factory-fabricated containers. 

 
B. Handle plumbing fixtures carefully to prevent breakage, chipping and scoring the fixture finish. Do 

not install damaged plumbing fixtures; replace and return damaged units to equipment 
manufacturer. 

 
C. Fixtures shall be protected after installation to prevent scratches, dents, surface mar or any other 

damage during the course of construction. 
 
 
PART 2  PRODUCTS 
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2.01  PLUMBING FIXTURES: 

 
A. Provide factory-fabricated fixtures of type, style and material scheduled on drawings.  For each 

type fixture, provide fixture manufacturer's standard trim, carrier, seats, and valves as indicated by 
their published product information; either as designed and constructed, or as recommended by 
the manufacturer, and as required for a complete installation.  Where more than one type is 
indicated, selection is Installer's option; but, all fixtures of same type must be furnished by single 
manufacturer.  Where type is not otherwise indicated, provide fixtures complying with governing 
regulations. 

 
B. Fixture color shall be white unless noted otherwise. 

 
2.02  MATERIALS: 

 
A. Provide materials which have been selected for their surface flatness and smoothness.  Exposed 

surfaces which exhibit pitting, seam marks, roller marks, foundry sand holes, stains, decoloration, 
or other surface imperfections on finished units are not acceptable. 

 
B. Where fittings, trim and accessories are exposed or semi-exposed, provide bright chrome-plated 

or polished  stainless steel units.  Provide copper or brass where not exposed. 
 
2.03  PLUMBING FITTINGS, TRIM AND ACCESSORIES: 

 
A. At locations where water is supplied (by manual, automatic or remote control), provide 

commercial quality faucets, valves, or dispensing devices, of type and size indicated, and as 
required to operate as indicated.  Include manual shutoff valves and connecting stem pipes to 
permit outlet servicing without shut-down of water supply piping systems. 

 
B. Include removable P-traps where drains are indicated for direct connection to drainage system. 

 
C. Provide manufacturer's standard exposed fixture bolt caps finished to match fixture finish. 

 
D. Where fixture supplies and drains penetrate walls in exposed locations, provide chrome plated 

cast-brass escutcheons with set screw. 
 

E. Provide aerators on all faucet sets of types approved by Health Departments having jurisdiction. 
 

F. Comply with additional fixture requirements contained in fixture schedule. 
 
2.04  MANUFACTURERS: 

 
A. Subject to compliance with requirements, provide plumbing fixtures and trim of one of the 

following: 
 

1. Plumbing Trim 
American Standard, U.S. Plumbing Products 
Chicago Faucet Company 
Eljer Plumbingware Division, Wallace-Murray Corporation 

    Kohler Company 
Delta Commercial Faucet Company 
T & S Brass and Bronze Works, Inc. 
Eastman Brasscraft 
McGuire Manufacturing Co. 

 
  2. Water Coolers 

Oasis 
Elkay Mfg. Co. 
Halsey Taylor Div. 
Haws Drinking Faucet Co. 

 
 
 
  3. Stainless Steel Sinks 

American Standard, U.S. Plumbing Products 
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Elkay Mfg. Co. 
Just Mfg. Co. 
Kohler Co. 

 
 
PART 3  EXECUTION 
 
3.01  INSPECTION AND PREPARATION: 

 
A. Examine roughing-in work of domestic water and waste piping systems to verify actual locations 

of piping connections prior to installing fixtures.  Also examine floors and substrates, and 
conditions under which fixture work is to be accomplished.  Correct any incorrect locations of 
piping, and other unsatisfactory conditions for installation of plumbing fixtures.  Do not proceed 
with work until unsatisfactory conditions have been corrected. 

 
B. Install plumbing fixtures of types indicated where shown and at indicated heights; in accordance 

with fixture manufacturer's written instructions, roughing-in drawings, and with recognized industry 
practices.  Ensure that plumbing fixtures comply with requirements and serve intended purposes.  
Comply with applicable requirements of the Plumbing Code pertaining to installation of plumbing 
fixtures. 

 
C. Fasten plumbing fixtures securely to indicated supports or building structure; and ensure that 

fixtures are level and plumb.  Secure plumbing supplies behind or within wall construction so as to 
be rigid, and not subject to pull or push movement. 

 
D. Where fixtures are mounted against or abut walls, caulk along fixture. 

 
3.02  CLEAN AND PROTECT: 

 
A. Clean plumbing fixtures of dirt and debris upon completion of installation. 

 
B. Protect installed fixtures from damage during the remainder of the construction period. 

 
3.03  FIELD QUALITY CONTROL: 

 
A. Upon completion of installation of plumbing fixtures and after units are water pressurized, test 

fixtures to demonstrate capability and compliance with requirements.  When possible, correct 
malfunctioning units at site, then retest to demonstrate compliance; otherwise, remove and 
replace with new units and proceed with retesting. 

 
B. Inspect each installed unit for damage to finish.  If feasible, restore and match finish to original at 

site; otherwise, remove fixture and replace with new unit.  Feasibility and match to be judged by 
Architect.  Remove cracked or dented units and replace with new units. 

 
3.04  EXTRA STOCK:  Furnish special wrenches and other devices necessary for servicing plumbing 

fixtures and trim to Owner with receipt.  Furnish one (1) device for every ten (10) units. 
 
 
 END OF SECTION 
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SECTION 15600  HVAC EQUIPMENT 
 
PART 1  GENERAL 
 
1.01  RELATED DOCUMENTS: 
 

A. The requirements of the General Conditions, Supplementary Conditions, and Section 15010 apply 
to all work specified in this Section. 

 
B. Refer to Specification Section 15011, titled "Submittals" for the submittal and approval 

requirements regarding the piping system. 
 

C. Furnish and install all required equipment, appurtenances, and accessories for a complete 
heating and cooling system. 

 
D. See other sections of these specifications that may specify accessories or features. 

 
E. Refer to the schedules on the drawings where equipment capacities are not included in this 

section. 
 

F. Review other sections of the specifications and the plans for services required to each piece of 
mechanical equipment.  Any required accessories, appurtenances, or service omitted from the 
plans or specifications that is not called to the attention of the Architect at least 72 hours before 
bidding and corrected by addendum shall be provided as though shown. 

 
1.02  COORDINATION: 
 

A. Motors required in connection with equipment shall be of sufficient size and speed for duty to be 
performed, not exceeding their full-rated load when driven equipment is operated at specified 
capacity under most severe conditions likely to be encountered. 

 
B. Belt drives shall be adjustable "V" Belt Type.  Selection shall be based on 150% of the motor 

horse power.  Selection shall be factory-set so that specified capacity is at midpoint setting, 
allowing 20% overall speed adjustment.  Motors shall be selected on 110% of the brake horse 
power required with a service factor of 1.  Motors and/or drives shall be changed if required to 
deliver specified CFM should static pressure differ from that specified. 

 
C. All exposed rotating machinery shall be equipped with guards. 

 
D. Submit all equipment for approval. 

 
E. All refrigeration compressors shall carry manufacturer's standard five (5) year warranty. 

 
 
PART 2  PRODUCTS 
 
2.01  COORDINATION: 
 

A. The units of one manufacturer have been used as the basis of design.  Any modifications to 
electrical connections, building structure, etc., that result from the use of another manufacturer 
shall be coordinated with all other trades.  This coordination shall occur before delivery of 
equipment from the manufacturer.  Any modifications shall be performed without incurring any 
additional cost to the contract. 

 
2.02  FANS: 
 

A. Furnish and install all supply and exhaust fans as scheduled on drawings.  Fans shall be of the 
type size and capacity as scheduled and shall be furnished as hereinafter specified and 
scheduled. 

 
B. All fans shall have been statically and dynamically balanced prior to leaving the factory.  Fans 

found vibrating noticeably in the field, due to damage in shipment, improper handling, etc., shall 
be removed and replace at no additional cost to the Owner. 
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C. Centrifugal roof fans shall be direct or V-belt drive type as indicated on drawings.  Ventilator 
housings shall be of  one piece heavy gauge spun aluminum construction and shall be 
weatherproof and reinforced.  Fan wheels shall be centrifugal, statically and dynamically balanced.  
Tip speed, rpm, and motor horse power shall not exceed listing in manufacturer's catalog for unit 
specified.  Fans shall have integral factory formed base and one piece spinnings without welding.  
Housings shall be provided with wiring channel and shall be of the direct discharge design .  Motor 
shall be one speed, one winding; motor and drive shall be located in a ventilated compartment out 
of the exhaust air stream.  Each fan shall be equipped with the following accessories:  backdraft 
damper, aluminum bird screen with a minimum of 85% free area, disconnect switch, and 
aluminum prefab roof curb.  Disconnect shall be factory installed in the motor compartment and 
shall be factory wired to the fan motor.  Disconnect shall conform to the requirements of Division 
16.  Fans shall be Greenheck or approved equal by the Engineer. 

 
D.  TRI-STACK EXHAUST FAN: 
 

1.    Base fan performance at standard conditions (density 0.075 Lb/ft3 ). 
 
2. Fans selected shall be capable of accommodating static pressure and flow variations of 

+/-15% of scheduled values. 
 
3.   Each fan shall be belt driven in AMCA arrangement 10 according to drawings.  Fans 

submitted that are not in arrangement 10 with the motor accessible at roof level, shall 
have a jib crane (complete with removable hoist), provided by the fan manufacturer, to 
perform motor maintenance and replacement. 

 
4.   Fans to be equipped with lifting lugs. 
 
5.   Fan stand to be coated steel with a minimum of 4 mils of Plastifer epoxy # ES90-AS81 

epoxy. 
 
6.  Fasteners to be 316 stainless steel. 
 
7 Fan housing to be aerodynamically bifurcated designed with high efficiency inlet, 

engineered to reduce incoming air turbulence.  Casings to be smooth exterior and resin 
rich interior. 

 
8. Fan housing shall be manufactured in specifically formulated resins, for maximum 

corrosion resistance, UV inhibited and reinforced with fiberglass for structural strength. 
Fastening bolts holding the casing to the support plate are to be encapsulated in FRP. No 
uncoated metal fan parts in the corrosive air stream will be tolerated. 

 
9. DHK fans to be supplied with a graphite liner and grounding strap to remove static 

electricity, as well as a flame retardantcy of 25 or less, if required. 
 
10. A casing drain with plug attached to the casing at the lowest point for condensation 

removal as specified. 
 
11. Fan inlet and outlet shall have slip connections or flanged as shown on the drawings. 
 
12. An access door shall be supplied for impeller inspection and service. 
 
13. Standard finish color to be light gray. 
 
14. Hub seal to be neoprene or Teflon (when required). 
 
15. M. K. Plastics when requested will supply a Vacuum Hub Seal to avoid any contaminated 

air from escaping (patent pending). 
 
16. Impellers on 1225 and 1500 blowers shall be solid molded FRP With backwardly curved 

blades. Impellers larger than 1500 blowers shall be backwardly inclined airfoil.  FRP hub 
to have a tight fitting cap to protect shaft end. The hub to extend outside the casing. 
Impellers manufactured in steel and coated with a plastic material are not acceptable. The 
impeller shall be electronically balanced both statically and  dynamically Grade GS.3 per 
AMCA 204 Standard.. 
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Fastening bolts holding the casing to the support plate are to be encapsulated in FRP. No 
uncoated metal fan parts in the corrosive air stream will be tolerated.  Fans shall be 
supplied with an internal graphite liner and grounding strap to remove static electricity, as 
well as a flame retardancy of 25 or less, if scheduled 

 
17.   For constant volume systems, the fan shall be connected directly to duct without the need 

of bypass damper. 
 
18. For variable volume systems, an inlet elbow/plenum shall be provided as shown on 

drawings.  The elbow/plenum shall be equipped with a bypass air damper and drainable 
inlet air louver for introducing outside air at roof level upstream of the fan. The plenum 
shall be constructed of satin steel  and coated with 4-6 mils of Plastifer epoxy TC-B62Z-
B60VZ70 or FRP and mounted on roof curb or rails as shown on the project drawings. 
Inlet elbow/plenum  to be attached to the fan inlet by a flexible PVC connector, provided 
by the fan manufacturer. 

 
19. Bypass air damper shall be opposed-blade design, and the damper and inlet louver for 

each inlet elbow/plenum shall be fabricated of aluminum. 
 

20. A fan isolation damper fabricated of epoxy coated aluminum shall be provided as shown 
on the project documents.  

 
21.  Motors to be premium efficiency, standard NEMA frame, 1800 RPM, TEFC with a 1.15 

service factor. A factory mounted NEMA 3R disconnect switch shall be provided for each 
fan.  Motor maintenance shall be accomplished without fan impeller removal or requiring 
maintenance personnel to access the contaminated exhaust components.   

 
22. Fans submitted that use 900 RPM, 1200 RPM, or C-Face motors, shall include one spare 

motor per fan system, in accordance with ANSI Z9.5, section 4.14.7.4, CRITICAL 
SERVICE SPARES. 

 
23. Drive belts and sheaves shall be sized for 200% of the fan operating brake horsepower, 

and shall be readily and easily accessible for service, if required.  
 
24.   Shaft to be ANSI C-1045 steel, and be protected with TECTYL 822B protective coating.    
 
25. Fan shaft bearings to be selected according to bearing manufacturers recommendations 

and be sized for an  L-10 life of 200,000 hours.    Bearings shall be ball or spherical pillow 
block type, sealed to retain lubricant and exclude dust and air.  Sizes 1225 and 1500 are 
permanently sealed flange bearings and are to have a   minimum L-10 life of 100,000 
hours life. 

 
26.   Install fans as indicated, with resilient mountings and flexible electrical leads. 
 
27.   Install flexible connections provided between fan inlet and plenum.  Insure that the flexible 

connection is at least 2 inches wide. 
 
28. Pipe housing drain to nearest drain. 
 
29. Fan shall be Strobic-Air or approved equal by engineer. 
 

 
2.03  PROPELLER TYPE HOT WATER UNIT HEATERS: 
 

A. Contractor shall furnish and install Trane, or as approved equal.  Unit heaters with sizes and 
capacities as shown on plans. 

 
B. Units shall be horizontal type propeller type unit heaters furnished with aluminum fan.  Unit heater 

coil shall be factory-tested at 300 psi air under water, have aluminum fins and copper tubing.  
Casings shall be phosphatized and dip painted with heavy duty baked enamel finish.  Motors shall 
be totally enclosed, permanent split capacitor type suitable for use of 115 volt, 50 cycle, single 
phase current. 

 
2.04  VARIABLE FREQUENCY DRIVES: 
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A. Provide and install for air handling unit indicated on drawings variable frequency drives as follows.  
Install electrical servicer between motors and drive. 

 
1. Variable Frequency Drives:  Each VFD shall have an automatic and a manual bypass 

switch  and contactor mounted within a common, NEMA 1 enclosure. 
 

a). VFD Input Power:  Shall be 480/3/60.  The VFD shall tolerate plus or minus 10% 
voltage and plus or minus 5% Hz. 

 
b). VFD Output Power:  Shall vary frequency to the motor from 0 to 400 Hz to vary 

the motor speed in proportion to the motor nameplate rated speed, with output 
voltage variation from zero to motor rated voltage for optimum voltage per hertz 
ratio for air handling unit motor loads.  Output current shall be rated at 150% of 
the VFD’S constant torque rating.  The output must be voltage source type 
generating a sine coded pulse width modulated waveform utilizing an 
asynchronous carrier frequency.  The carrier frequency shall be adjustable to 
minimize harmonically induced noise or vibration.  These criteria shall be 
accomplished by using microprocessor based techniques.  

 
c). VFD Power Structure:  The power structure converting AC power to variable 

frequency output power shall consist of three functional stages: 
 

1) Input Stage:  Shall convert three phase AC line power to a fixed DC bus 
voltage with a solid state, three phase full wave diode rectifier with metal 
oxide varistor three phase protection.   Displacement power factor shall 
be .98 throughout the speed range. 

 
2) Intermediate Stage:  Shall be interfaced with the VFD diagnostics to 

provide continuous monitoring for power component protection.  The DC 
bus shall be fused for short circuit protection and shall have capacitive 
filtering to provide smooth DC power to the output stage. 

 
3) Output stage:  Shall utilize switching transistors to convert DC bus power 

to sine coded pulse width modulated output current of all three phases to 
the motor.  Current transformers shall be provided to detect current 
utilization by the  microprocessor to provide information generation for: 

 
      aa) Electronic thermal overload protection 
      bb) Three phase current limit 
      cc)        Ground fault and short circuit protection 
      dd) Speed search which shall allow starting the  motor into a rotating 

load. 
 

4) Insulated Gate Bipolar Transistors shall be used in the invertor output 
section to enable a fixed 15 Khz carrier frequency to provide for: 

 
      aa) Limit increase in audible magnetic noise to   2dB above across 

the line power. 
 

      bb) Provide for 100% full load motor torque for starting the motor at 
minimum output frequency of 1.5Hz. 

 
2. Operation and Protective Functions 

 
a. Provide adjustable DC injection braking, selectable for deceleration braking or 

braking before start (anti-windmill). 
 

b. Provide with three (3) adjustable prohibited frequency ranges to avoid mechanical 
resonant vibration. 

 
c. Provide with auto speed reference loss detection which shall automatically drop 

the VFD to a present speed until auto speed command is restored. 
 

d. Provide with programmable automatic restart for up to ten attempts of automatic 
restart. 
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e. The VFD shall “ride through” a power loss of up to two (2) seconds. 

 
f. Provide with reverse run inhibit which shall prevent reverse rotation even if started 

into a reverse windmilling load. 
 

g. Provide with input electrical power protection, including phase reversal, phase 
loss, under and over voltage protection, etc. 

 
3. Control Terminal Functions: 

 
a. Provide terminal strip to accept the following external commands: 

     
            1) Forward Run/Stop to enable the VFD from any normally open contact. 

 
2) Speed reference input which shall accept a manual speed potentiometer 

signal or an instrument follower signal of: 
 

    aa) 0 to 10 VDC 
    bb) 4 to 20 mA 
    cc) 1 to 5 VDC 

 
b. Provide terminal strip and output generators as follows: 

 
      1) One relay contact rated at 1 A. AT 230 VAC 
      2) Two collector outputs 

 
     These may be individually programmed for any of the following 

indications:   
 

      1) Run Mode 
      2) Zero Speed Detect 
      3) Over torque Detect 
      4) Coast to Stop Detect 
      5) Run Reference Mode 
      6) Speed reference Mode 
      7) Speed Synchronization 
     8) Output Frequency 
             9) Low Voltage Detect 
      10) Operation Ready 
     11) Speed Reference Missing 
      12) Braking Resistor Fault 
      13) Drive Fault 
      14) External Fault (safety, such as smoke detector). 

 
c. Provide terminal strip and a form C fault relay contact for remote indication that 

the VFD diagnostics has detected a fault condition.  The indication may be 
selected for immediate indication or for indication after the final attempt for 
automatic restart. 

 
d. Provide input terminals for external fault signal which  shall cause the VFD to shut 

down and shall provide a digital readout. 
 

e. Provide output terminals for 0 to 10 VDC selectable for proportional output 
frequency of current. 

 
 
 
 
 
 

4. Local Operator Controller 
 

a. Provide, mounted upon the face of the common enclosure, a sealed, touch pad 
local control which shall include: 
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     1) Local run/stop keys 
      2) Local speed command 
      3) Reset key 
      4) Digital output frequency meter and speed reference meter which may be 

programmed for speed related  indications such as RPM, CFM, GPM, 
etc. 

      5) Digital voltmeter 
      6) Digital Kilowatt meter 
      7) Digital Ammeter 
      8) Input and output terminal status indication 
      9) Control function programming (without requiring stopping the VFD) for at 

least the following: 
 

    aa) Acceleration and deceleration 
    bb) Frequency command bias and gain 
    cc) Torque compensation 
    dd) Slip compensation 
    ee) Energy savings gain 
    ff) Multi-step speed references 

 
      10) Digital indication and protection for: 

 
    aa) DC bus under voltage 
    bb) Dcbus over voltage 
   cc) Load over torque 
   dd) Fuse blown 
   ee) Motor overload 
   ff) VFD overload 
   gg) Heatsink over temperature 
   hh) Instantaneous over current 

ii) Operator error 
jj) CPU fault 
ll) External fault 

        mm) Dynamic braking fault 
 

5. Bypass Control: Shall be provided within a common NEMA enclosure which shall allow 
the motor to run at full speed with line power while the VFD is being serviced or is out of 
service.   The bypass and the VFD shall be electrically interlocked to prevent line power 
and the VFD output being connected to the motor at the same time.  The unit shall be so 
constructed that the VFD can be removed and the bypass remain in service.  The bypass 
control shall include: 

 
a. Door interlocked disconnect 
b. Bypass contactor 
c. VFD input contactor 
d. VFD output contactor 
e. Overload relay 
f. Control transformer 
g. Safety circuit terminal strop 
h. Drive-Off-Line selector switch 
I. Normal-Test selector 
j. FD select light 
k Line select light 

 
NOTE:  VFD shall fault in the full run capacity mode (motor fully powered) 

 
 
 
 

6. Quality Assurance 
 

a. All printed circuit boards shall utilize surface mounted devices to provide higher 
reliability and strengthened printed circuit assembly.  Printed circuit boards shall 
be “burned in” for at least 96 hours.  Circuit boards shall be tested to accepted 

310



 -248- S.P.No. 907-242-136 -- Cont'd 

quality level (AQL) of .5%. 
 

b. The fully assembled VFD shall be factory tested with  fully loaded induction motor. 
 

c. Provide test data (if requested) to show mean time between failure value of 
100,000 hours. 

 
d. The VFD shall be UL listed, and constructed per NEMA and IEEE standards. 

 
e. VFD shall be Magnetic or approved equal by engineer. 

 
2.05  CENTRAL STATION AIR HANDLING UNITS: 
 

A. GENERAL: 
 

1. Construct casings of minimum 16 gauge G90-u galvanized steel structural frames and 
base.  Construct double wall panels of minimum 18 gauge G90-u galvanized steel exterior 
panels and minimum 22 gauge solid G90-u galvanized steel interior panels.  In order to 
properly clean and service the interior of the air handler, the casings shall be constructed 
such that structural frames are free standing and double wall panels are non-load 
bearing.  Contractor shall be responsible to provide connection flanges and all other 
framework that is needed on unit to ensure that removal of unit’s double wall panels shall 
not affect structural integrity of unit. 

 
2. Panels shall be fully removable to allow for a proper way to thoroughly clean panels of 

microbial growth and to access internal parts.  Secure panels to structural frames with 
yellow dichromated plated screws.  If panels are not removable, then manufacturer shall 
provide access sections with doors between all internal components to ensure access 
and cleanability of the air handler. 

 
3. Casing shall have removable full size access panels or double wall doors as scheduled 

on drawings.  Construct access doors of minimum 18 gauge G90-u galvanized steel 
exterior panels and minimum 22 gauge perforated G90-u galvanized steel interior panels.  
Provide automotive style neoprene gasketing around full perimeter of access doors to 
prevent air leakage.  Provide “ventlock” style non-corrosive allow latches operable from 
the inside or outside of unit.  If access doors do not open against unit operating pressure, 
provide safety latches that allow access doors to partially open after first handle 
movement and fully open after second handle movement.  Insulate access doors with 2” 
thick 1-1/2 LB per cubic foot density matt faced fiber glass insulation. 

 
4. Insulation - High density - Insulation shall be encased in double-wall casing between 

exterior and interior solid panel such that no insulation can erode to the airstream. Foil 
facing on insulation is not an acceptable alternate to double wall construction. Insulation 
shall have a minimum R-Value of 8 and shall be UL listed. The installation shall comply 
with NFPA-90A and B requirements. 

 
B. FANS: 

 
1. Provide supply fan sections with AF single-width, single-inlet centrifugal plug fans 

designed and suitable for class of service indicated on unit schedule.  Fan shaft to be 
properly sized and protectively coated width lubricating oil. Fan shafts shall be solid and 
properly designed so that fan shaft does not pass through first critical speed as unit 
comes up to rated RPM.  Fans shall be statically and dynamically tested as an assembly 
at the required RPM to meet design specifications.  Key fan wheels to fan shaft to prevent 
slipping. 

 
a. Equip centrifugal plug fans with self-aligning, grease lubricated pillow-block ball 

bearings selected for L-50 400,000 hour average life per ANSI/AFBMA 9.  Extend 
both grease lubrication fittings to drive side of unit with plastic tubes and zerk 
fittings rigidly attached to drive side bearing support. 

 
 

2. Mount fans on minimum 16 gauge steel isolation bases.  Internally mount motors on 
same isolation bases and internally isolate fans with 2” spring isolators.  Install flexible 
canvas ducts between fan and casings to ensure proper isolation.  Flexible canvas ducts 
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shall comply with NFPA 90A.  If no flexible canvas duct is provided, then the entire unit 
shall be externally isolated from the supply duct work and piping by contractor in order to 
avoid transmission of noise and vibration through the ductwork. 

 
C.  MOTORS AND DRIVES: 

 
1. Factory install all motors on slide base to permit adjustment of belt tension. 

 
2. Fan motors shall be heavy duty, high efficiency open drip proof. 

 
3. V-Belt drive shall be variable pitch rated at 1.2 time the motor nameplate. 

 
D.   COILS: 

 
1. Coils shall be manufactured by the same company as the supplier of the air handling unit.  

Install coils such that headers and return bends are enclosed by unit casings. 
 

2. Construct coils of configuration plate fins and seamless tubes.  Fins shall have collars 
drawn, belled and firmly bonded to tubes by means of mechanical expansion of tubes.  
Do not use soldering or tinning in bonding process. 

 
3. Construct coil casings of minimum 16 gauge galvanized steel with formed end supports 

and top and bottom channels.  If two or more coils are stacked in unit, install intermediate 
drain channels between coils to drain condensate to main drain pans without flooding 
lower coils or passing condensate through airstream. 

 
4. Water Coils: 

 
a. Clearly label supply and return headers on outside of units such that   direction of 

coil water flow is counter to direction of unit air flow. 
 

b. Coils shall be proof tested to 300 psig and leak tested to 200 psig air pressure 
under water. 

 
c. Construct headers of round copper pipe or cast iron. 

 
d. Construct tubes of ½ inch o.d. copper and construct fins of aluminum. 

 
 

E. FILTERS: 
 

1. Provide factory-fabricated filter section of the same construction and finish as unit 
casings.  Filter sections shall have filter guides and full height, double-wall, hinged, 
removable access doors for filter removal.  Construct doors in accordance with Article 
2.03  Paragraph E. Provide filter blockoffs as required to prevent air bypass around filters. 

 
2. Provide high efficiency filter sections with 12" cartridge filters and 2 inch pleated  (30% 

eff.) media pre-filters in order to provide proper filtration.  High efficiency filters shall be 
85% efficient and rated in accordance with ASHRAE 52 and UL class 1 or class 2.  Filters 
shall be removable from one sides of filter sections. Max face velocity shall be 500 fpm. 

 
 
 
 
 

F. DAMPERS: 
 

1. Provide internally mounted low leak outside air, return air or exhaust air dampers as 
scheduled on drawings.  Dampers shall be Ruskin CD60 double skin airfoil design or 
equivalent.  Construct damper blades of minimum 14 gauge galvanized steel and damper 
frames of minimum 16 gauge galvanized steel.  Provide opposed blade action with metal 
compressible jamb seals and extruded vinyl blade edge seals.  Blades shall rotate on 
stainless steel sleeve bearings.  Damper blade lengths shall not exceed 60 inches.  
Leakage rate shall not exceed 5 CFM/square foot at one inch water gauge and 9 
CFM/square foot at 4 inches water gauge.  All leakage testing and pressure ratings will be 
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based on AMCA Publication 500. 
 
 

G. AIRFLOW MEASUREMENT STATION:   
 

1. Provide a factory-mounted ASHRAE Standard 62 airflow monitoring and control station in 
the outdoor air opening of the mixing box. The monitor shall track a variable outside air 
quantity for ventilation demand flow control and ventilation flow documentation.  The 
airflow monitoring station shall be factory-mounted, factory-calibrated, and installed per 
the airflow monitor manufacturer's recommendations. 

 
2. The air handling unit mixing box shall also include a modulating outside air damper 

mounted in series with the air flow monitor. 
 

3. All linkages, crank arms, jack shafts and mounting hardware shall be provided. 
 

4. The airflow monitoring station shall be calibrated to measure a variable airflow from 15% 
of nominal airhandler cfm up to 100% of design airflow, maintaining an accuracy of plus 
or minus five (5%) percent of actual cfm, for air measuring between -40F up to +158F. 
Monitoring station shall compensate for outside air temperature fluctuations that affect 
mass flow rate of air. 

 
5. Manufacturer shall submit test data to demonstrate compliance. 

 
6. The airflow monitoring station shall provide a proportional output velocity signal (2-10 

vdc).  The velocity sensor shall have an automatic zeroing function and shall be 
programmed to recalibrate the device's transducer a minimum of once per day to ensure 
continuos accuracy of airflow measurements.  The monitor manufacturer shall provide to 
the Building Automation System (BAS) contractor a certified conversion table for the 
signal provided. 

 
H. AHU shall be Trane or approved equal by the Engineer. 

 
2.06  VARIABLE AIR VOLUME UNITS: 
 

A. GENERAL:  Furnish and install an operational variable air volume system as herein specified.  
The system shall be installed in accordance with this specification and the variable volume unit 
manufacturer’s printed recommendations. 

 
B. CASING:  Units shall be completely factory assembled, manufactured of corrosion protected 

welded steel and fabricated with a minimum 26 gauge metal constructed to withstand the 
pressures encountered.  All interior surfaces shall be acoustically and thermal insulated with one 
and one half PCF glass fiber, matcoated for erosion protection.  The insulation shall meet NFPA 
90A requirements per standard NFPA #225-ASTME84-50T.  All units shall be provided with 
provision for hanger rod support at each corner.  Static regain computer duct design program 
must be run and provided by unit manufacturer.  Program output must include thorough sound 
analysis and static pressures at all points in the system. 

 
C. RATINGS: All pressure drops capacities and sound data will be certified as complying with ARI 

Standard 880 and bear the ARI seal. 
 
 
 

D. OPERATION:  Air volume control shall be accomplished at the unit inlet.  The unit shall modulate 
from design air flow to scheduled minimum air flow as indicated.  The device shall be capable of a 
tight shut-off and a three inch pressure differential.  Air volume modulation shall be accomplished 
by an air valve or damper.  The device shall be formed of aluminum, either die cast or extruded.  It 
shall be permanently fixed to the control shaft with shall operate with bushings or bearings 
requiring no lubrication.  The air modulation device shall be designed for linear control over the full 
modulation range.  Multi-point, multi-axis flow ring or cross sensor to be furnished and mounted 
by terminal unit manufacturer.  Single point or flow bar sensors are not acceptable.  Shall be 
capable of maintaining air flow to within +/ -5 percent of rated unit airflow setpoint with 1.5 duct 
diameters straight duct upstream from the unit.  A calibrated air flow measuring device shall be 
provided with each control unit.  It shall include sensing taps and calibration chart unit mounted.  
Accuracy shall be +/-5 percent.  Units shall have pressure volume regulators. 
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E. COILS:  Coils shall be constructed of 5/8" O.D. seamless copper tubing with aluminum plate fins 

and shall be tested under warm water at a pneumatic pressure of not less than 4-- psig. Position 
coils in unit casing shall be vertical.  Coil tubes shall be mechanically expanded and bonded to 
fins and headers.  The face velocity and rows of coil shall be as indicated on the unit schedule.  
Coil performance shall comply with ARI standard 410-72. 

 
F. VAV units shall be Trane or approved equal by the Engineer. 

 
 

PART 3  EXECUTION 
 
3.01  INSTALLATION: 
 

A. The Contractor, prior to installing any equipment, shall examine the conditions under which the 
equipment is to be installed, and shall notify the Architect of conditions detrimental to the proper 
installation of the equipment. 

 
B. All equipment shall be installed in accordance with the latest manufacturer's written instructions, 

and in accordance with governing codes and recognized industry standards and practices. 
 

C. Coordinate all work with other trades as necessary for proper interfacing. 
 

D. All proper equipment shall be protected from any form of damage.  Any damaged equipment shall 
be replaced without additional cost. 

 
3.02  AIRFLOW CONTROL SYSTEM INSTALLATION: 
 

A. The electrical contractor shall wire a dedicated 120 VAC single phase power circuit to each wall-
mounted power supply.  ATC contractor shall install all wall-mounted power supplies. 

 
B. The ATC contractor shall install all laboratory control devices. 

 
C. The ATC contractor shall terminate and connect all cables for the airflow control system. All cable 

and connectors shall be furnished by the ATC Contractor.  Each signal wire shall be tagged with 
an alpha-numeric code specified on Triatek wiring diagrams. 

 
D. The mechanical contractor shall install all airflow control valves in the duct work.  After aid 

installation, the mechanical contractor shall make all clevis and cotter pin connections for 
actuators and reversing linkages, as well as pivot arm pin connections for constant volume valves.  
All reheat coils, transitions and insulation shall be furnished by the mechanical contractor. 

 
3.03  START-UP: 
 

A. The initial start-up shall be made by an authorized representative of the equipment manufacturer.  
System start-up shall be provided by a factory authorized representative of the isolation room 
airflow controls manufacturer.  Said start-up shall include verification of proper installation and 
wiring and verification of proper operation of the airflow control systems.  The balancing contractor 
shall be responsible for final verification and reporting of all airflows and pressurization. 

 
B. The airflow control system manufacturer shall furnish a minimum of four hours of owner training to 

provide an overview of the job specific airflow control components, general troubleshooting 
procedures, and operation of the isolation room monitor. 

 
3.04  ADJUSTMENT:  The equipment shall be tested and adjusted to ensure the scheduled capacities 

as indicated.  All controls shall be tested and adjusted. 
 

 END OF SECTION 
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SECTION 15610   AIR COOLED WATER CHILLERS 
 
PART 1  GENERAL 
 
1.01    SECTION INCLUDES 
 

A.   Chiller package. 
 
B.   Charge of refrigerant and oil. 
 
C.   Controls and control connections. 
 
D.   Chilled water connections. 
 
E.   Starters. 
 
F.   Electrical power connections. 

 
1.02    RELATED SECTIONS 
 

A.   Section 15535 - Refrigeration Piping and Specialties. 
 
B. Section 15952 - Controls and Instrumentation. 
 
C.   Section 16180 - Equipment Wiring Systems. 

 
1.03    REFERENCES 
 

A. ANSI/ARI 550/590-98 - Standard for Water Chilling Packages using the Vapor Compression 
Cycle. 

 
B.   ANSI/ASHRAE 15 - Safety Code for Mechanical Refrigeration. 
 
C.   ANSI/ASHRAE 90.1-1999 - Energy Efficient Design of New Buildings. 
 
D.   ANSI/ASME SEC 8 - Boiler and Pressure Vessel Code 
 
E.   ANSI/NEMA MG 1 - Motors and Generators. 
 
F.   ANSI/UL 1995 - Central Cooling Air Conditioners. 
 
G.   ANSI/UL 984 - Safety Standard for Hermetic Motor Compressors. 
 
H.   ANSI/AFBMA 9-1978 - Load Ratings and Fatigue Life for Ball Bearings.  Bearings must have life 

of not less than L10 200,000 hours. 
 
I.   California Administrative Code - Title 24 
 
J.   ASTM B117 - Standard Method of Salt Spray (Fog) Testing 
 
K.   ASTM A123 - Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 
 
L.   ASTM A525 - Zinc (Hot-Dip Galvanized) Coatings on Sheet Steel Products 
 
M.   ASTM D1654 - Evaluation of Painted or Coated Specimens, Subjected to Corrosive Environments 

 
1.04    SUBMITTALS 
 

A.   Submit drawings indicating components, assembly, dimensions, weights and loadings, required 
clearances, and location and size of field connections.  Indicate accessories where required for 
complete system. 

 
 
B.   Submit product data indicating rated capacities, weights, specialties and accessories, electrical 

requirements and wiring diagrams. 
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C.   Submit manufacturer's installation instructions. 

 
1.05    OPERATION AND MAINTENANCE DATA 

 
A.   Submit operation data. 
 
B.   Include start-up instructions, maintenance data, controls, and accessories. 
 
C.   Submit maintenance data. 

 
1.06    REGULATORY REQUIREMENTS 

 
A.   Conform to ANSI/ARI 550/590-98 Standard for testing and certified rating of Water Chilling 

Packages using the Vapor Compression Cycle. 
 
B.   Conform to ANSI/UL 1995 code for construction of water chillers.  In the event the unit is not UL 

approved, the manufacturer shall, at his expense, provide for a field inspection by a UL 
representative to verify conformance to UL standards.  If necessary, contractor shall perform 
modifications to the unit to comply with UL, as directed by the UL representative. 

 
C.   Conform to ANSI/ASME SEC 8 Boiler and Pressure Vessel Code for construction and testing of 

water chillers. 
 
D.   Conform to ANSI/ASHRAE 15 code for construction and operation of water chillers. 

 
1.07    STORAGE AND HANDLING 

 
A.   Comply with manufacturer's installation instructions for rigging, unloading, and transporting units. 
 
B.   Protect units from physical damage.  Factory coil shipping covers shall be provided at the factory 

and kept in place until completion of installation. 
 
C.   Unit controls shall be capable of withstanding 203 Deg F (95 Deg C) storage temperatures in the 

control compartment for an indefinite period of time. 
 

1.08    WARRANTY 
 

A.   A parts warranty for one year from date of start-up or 18 months from date of shipment, whichever 
comes first, shall be provided at no additional cost. 

 
B.   A 5-year Parts and Labor Warranty shall be provided on any speed increasing compressor. 
 
C.   Provide Motor/Transmission/Compressor Parts warranty for years 2-5. 
 
D.   Provide Refrigerant warranty for the duration of 1st year. 
 
E.   Provide Whole Unit Labor warranty for the duration of 1st year. 

 
1.09    MAINTENANCE SERVICE: Furnish service and maintenance of complete assembly for one year 

from Date of Substantial Completion. 
 
 

PART 2  PRODUCTS 
 

2.01    SUMMARY 
 

A.   The contractor shall furnish and install air-cooled water chillers as shown as scheduled on the 
contract documents.  The chillers shall be installed in accordance with this specification and 
perform at the specified conditions as scheduled. 

 
 
B.   APPROVED MANUFACTURERS 

 
1.   Trane Model RTAA  
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2.   Carrier Model 30GX  

 
2.02    COMPRESSORS 

 
A.  Construct chiller using semi-hermetic helical rotary screw compressors with independent circuits.  
 
B.  Statically and dynamically balance rotating parts. 
 
C.  Provide oil lubrication system with oil charging valve and oil filter to ensure adequate lubrication 

during starting, stopping, and normal operation. 
 
D.  Provide compressor with automatic capacity reduction equipment consisting of suction valve 

unloaders or capacity control slide valve (rotary).  Use lifting mechanism operated by oil pressure.  
Compressor must start unloaded for soft start on motors. 

 
E.   Provide constant speed 3600 rpm compressor motor, suction gas cooled with solid state sensor 

and electronic winding overheating protection, designed for across-the-line starting.. Furnish with 
starter.  Compressor motor power factor shall be .90 or greater, to provide for more efficient 
operation. If the compressor motor power factor is less than .90, power factor correction 
capacitors must be installed. 

 
F.   Provide crankcase heater to evaporate refrigerant returning to crankcase during shut down.  

Energize heater when compressor is not operating. 
 

2.03    EVAPORATOR 
 

A.  Insulate the evaporator, evaporator heads, and suction lines (all cold surfaces) with 0.75 inch 
(20mm) minimum thick flexible elastomeric rubber closed cell insulation with a maximum k value 
of 0.26. 

 
B.   Provide shell and tube type evaporator, seamless or welded steel construction with cast iron or 

fabricated steel heads, seamless internally finned copper tubes, roller expanded into tube sheets. 
 
C.   Design, test, and stamp refrigerant side for 300 psig (2068 kPa) working pressure and water side 

for 215 psig (1482 kPa) working pressure, in accordance with ANSI/ASME SEC 8. 
 
D.  Provide water drain connection, vent and fittings for factory installed leaving water temperature 

control and low temperature cutout sensors. 
 

E.   Water connections shall be grooved pipe.  Evaporator shall have only one entering and one 
leaving connection.  If manufacturer provides 2 separate evaporators, contractor shall provide 
manifold and pressure gauges to ensure equal flow is provided to each evaporator. 

 
2.04    CONDENSER AND FANS 

 
A.   Chiller shall be able to operate in ambient conditions of 25 degrees F 
 
B.   Construct condenser coils of aluminum fins mechanically bonded to seamless copper tubing.  

Provide sub-cooling circuits.  Air test under water to 506 psig (3488 kPa). 
 
C.   Provide coil protection for shipping.  Entire condenser coil shall be covered with heavy plastic to 

prevent inadvertent damage to coil during shippment or rigging. 
 
D.   Provide vertical discharge direct driven propeller type condenser fans with fan guard on discharge.  

Entire fan assembly shall be statically and dynamically balanced and fan assembly shall be either 
painted or zinc coated steel.  Fan guard shall be either PVC, chrome or zinc coated. 

 
E.   Provide fan motors with permanently lubricated ball bearings and built-in thermal overload 

protection. 
 

2.05    ENCLOSURES 
 

A.   House components in 12 gauge galvanized steel frame and mounted on welded structural steel 
base.  Hot-dip galvanized steel frame coating shall be Underwriters Laboratories Inc. (UL) 
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recognized as G90-U, UL guide number DTHW2. 
 
B.   Unit panels , and control panels shall be finished with a baked on powder paint.  Control panel 

doors shall have door stays. Paint system shall meet the requirements for outdoor equipment of 
Federal Government Agencies. 

 
C.   Mount starters and disconnects in weatherproof panel provided with full opening access doors. 

Provide lockable through-the-door disconnect operating handle external to panel and clearly 
visible from outside of unit indicating if power is on or off. 

 
D.   Casings fabricated from steel that do not have a Zinc coating conforming to ASTM A 123 or 

ASTM A525 shall be treated for the prevention of corrosion with a factory coating or paint system. 
The coating or paint system shall withstand 500 hours in a salt-spray fog test in accordance with 
ASTM B 117. Each specimen shall have a standard scribe mark as defined in ASTM D 1654. 
Upon completion of exposure, the coating or paint system shall be evaluated and rated in 
accordance with procedures A and B of ASTM D 1654. The rating of failure at the scribe mark 
shall be not less than six (average creepage not greater than 1/8 inch). The rating of the 
unscribed area shall not be less than ten (no failure). Thickness of coating or paint system on the 
actual equipment shall be identical to that on the test specimens with respect to materials, 
conditions of application, and dry-film thickness. 

 
2.06    REFRIGERANT CIRCUIT 

 
A.   All units shall have 2 refrigeration circuits to provide redundancy, each with one or two 

(manifolded) compressors on each circuit.  Single refrigerant circuit chillers are not acceptable. 
 
B.   Provide for each refrigerant circuit: 

 
1.   Liquid line shutoff valve. 

 
2.   Filter dryer (replaceable core type). 

 
3.   Liquid line sight glass and moisture indicator. 

 
4.   Electronic or thermal expansion valve sized for maximum operating pressure. 

 
5.   Charging valve. 

 
6.   Discharge and oil line check valves. 

 
7.   Compressor suction and discharge service valves. 

 
8.   High side pressure relief valve. 

 
9.   Full operating charge of HCFC-22 and oil. 

 
C.  Capacity Modulation: Provide capacity modulation by either slide valve or unloader valves. Unit 

shall be capable of operation down to 15%.  In the event manufacturer can not provide a unit with 
modulation down to 15%, Hot Gas Bypass must be provided. Unit shall be able to maintain +/-
0.5F leaving water temperature out of the evaporator based on loading/unloading capabilities and 
water loop size. If unit is not able to maintain +/-0.5F, manufacturer shall provide thermal inertia 
buffer tank to buffer chiller leaving water temperature fluctuations to the 0.5F tolerance. 

 
2.07    CONTROLS 

 
A.   Chilled water temperature control shall be microprocessor-based, proportional and integral 

controller to show water and refrigerant temperature, refrigerant pressure, and diagnostics. This 
microprocessor-based controller is to be supplied with each chiller by the chiller manufacturer. 
Controls shall include the following readouts and diagnostics: 

 
1.   Phase reversal/unbalance/single phasing and over/under voltage protection. 

 
2.   Low chilled water temperature protection. 

 
3.   High and low refrigerant pressure protection. 
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4.   Load limit thermostat to limit compressor loading on high return water temperature. 

 
5.   Condenser fan sequencing to automatically cycle fans in response to load, expansion 

valve pressure, and condenser pressure to optimize unit efficiency. 
 

6.   Display diagnostics. 
 

7.   Oil pressure control. 
 

8.   Compressors:  Status (on/off), %RLA, solid state anti-short cycle timer, and automatic 
compressor lead-lag. 

 
B.   On chiller, mount weatherproof control panel, containing starters, power and control wiring, and 

molded case disconnect switch (UL approved) with external lockable operator handle. Provide 
single point power connection on units with MCA less than 500 amps. Provide primary and 
secondary fused control power transformer and a single 115 volt single phase connection for 
evaporator heat tape. 

 
1.   The unit controller shall utilize the following components to automatically take action to 

prevent unit shutdown due to abnormal operating conditions which will perform as follows: 
 

a.   High pressure switch that is set 20 PSIG lower that factory pressure switch that 
will automatically unload the compressor to help prevent a high pressure 
condenser control trip.  One switch is required for each compressor and 
indicating light shall also be provided. 

b.   Motor surge protector that is set at 95% of compressor RLA that will automatically 
unload the compressor to help prevent an overcurrent trip.  One protector is 
required for each compressor and indicating light shall also be provided. 

c.   Low pressure switch that is set at 5 PSIG above the factory low pressure switch 
that will automatically unload the compressur to help prevent a low evaporator 
temperature trip.  One switch is required for each compressor and indicating light 
shall also be provided. 

 
C.   In the above case, the chiller will continue to run in an unloaded state, and will continue to produce 

some chilled water in an attempt to meet the cooling load.  However, if the chiller reaches the trip-
out limits, the chiller controls will take the chiller off line for protection, and a manual reset will be 
required.  Once the "near-trip" condition is corrected, the chiller will return to normal operation and 
can then produce full load cooling. 

 
D.   For each compressor, provide across-the-line starter. 
 
E.   Provide the following safety controls with indicating lights or diagnostic readouts. 

 
1.   Low chilled water temperature protection. 

 
2.   High refrigerant pressure. 

 
3.   Low oil flow protection. 

 
4.   Loss of chilled water flow. 

 
5.   Contact for remote emergency shut-down. 

 
6.   Motor current overload. 

 
7.   Phase reversal/unbalance/single phasing. 

 
8.   Over/under voltage [Option on 130-400 ton RTAA]. 

 
9.   Failure of water temperature sensor used by controller. 

 
10.  Compressor status (on or off). 

 
F.   Provide the following operating controls: 
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1.   Two minute stop-to-start timer and five minute start-to-start solid state anti-recycle timer 

to prevent compressors from short cycling. If a greater than 2 and 5 minute anti-recycle 
timer is provided, hot gas bypass shall be provided to insure accurate leaving water 
temperature control in low-load applications 

 
2.   Load limit thermostat to limit compressor loading on high return water temperature to 

prevent nuisance tripouts. 
 

3.   High ambient unloader pressure stat that unloads compressors to keep head pressure 
under control and help prevent high pressure nuisance tripouts on days when outside 
ambient is above design. 

 
4.   Compressor current sensing unloader unit that unloads compressors to help prevent 

current overload nuisance tripouts. 
 
5.   Auto lead-lag functions that constantly even out run hours and compressor starts 

automatically. If contractor can not provide this function then cycle counter and hour 
meter shall be provided for each compressor so owner can be instructed by the contractor 
on how to manually change lead-lag on compressors and even out compressor starts and 
running hours. 

 
6.   Low ambient lockout control with adjustable setpoint. 
 
7.   Condenser fan sequencing which automatically cycles fans in response to ambient, 

condensing pressure and expansion valve pressure differential thereby optimizing unit 
efficiency. 

 
G. Provide pre-piped gauge board with pressure gauges for suction and discharge refrigerant 

pressures or digital display of pressures on microprocessor. 
 
H.   Provide ammeters for each compressor or digital display of % RLA on microprocessor. 

 
PART 3  EXECUTION 

 
3.01    INSTALLATION 

 
A.   Install in accordance with manufacturer's instructions. 
 
B.   Align chiller package on steel or concrete foundations. 
 
C.   Install units on vibration isolators. 
 
D.   Connect to electrical service. 
 
E.   Connect to chilled water piping. 
 
F.   Arrange piping for easy dismantling to permit tube cleaning. 

 
3.02    MANUFACTURER'S FIELD SERVICES 

 
A.   Supply service of factory trained representative for a period of one days to supervise testing, start-

up, and instruction on operation and maintenance to Owner. 
 
B.   Supply initial charge of refrigerant and oil. 
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SECTION 15617   DUST COLLECTOR SYSTEM 
 
PART 1  GENERAL 
 
1.01  RELATED DOCUMENTS: 
 

A.  The requirements of the General Conditions, Supplementary Conditions, and Section 15010 apply 
to all work specified in this Section. 

 
B. Refer to Specification Section 15011, titled “Submittals” for the submittal and approval 

requirements regarding the piping system. 
 

C. Furnish and install and required equipment, appurtenances, and accessories for a complete 
heating and cooling system. 

 
D. See other sections of these specifications that may specify accessories or features. 

 
E. Refer to the schedules on the drawings where equipment capacities are not included in this 

section. 
 

F. Review other sections of the specifications and the plans for services required to each piece of 
mechanical equipment.  Any required accessories, appurtenances, or service omitted from the 
plans or specifications that is not called to the attention of the Architect at least 72 hours before 
bidding and corrected by addendum shall be provided as though shown. 

 
1.02  COORDINATION: 
 

A. Motors required in connection with equipment shall be of sufficient size and speed for duty to be 
performed, not exceeding their full-rated load when driven equipment is operated at specified 
capacity under most severe conditions likely to be encountered. 

 
B. Belt drives shall be adjustable “V” belt type.  Selection shall be based on 150% of the motor horse 

power.  Selection shall be factory-set so that specified capacity is at midpoint setting, allowing 
20% overall speed adjustment.  Motors shall be selected on 110% of the brake horse power 
required with a service factor of 1.  Motors and/or drives shall be changed if required to deliver 
specified CFM should static pressure differ from that specified. 

 
C. All exposed rotating machinery shall be equipped with guards. 

 
D. Submit all equipment for approval. 

 
  

PART 2  PRODUCTS 
 
2.01  COORDINATION:  The units of one manufacturer have been used as the basis of design.  Any 

modifications to electrical connections, building structure, etc., that result from the use of another 
manufacturer shall be coordinated with all other trades.  This coordination shall occur before 
delivery of equipment from the manufacturer.  Any modifications shall be performed without 
incurring any additional cost to the contract. 

 
2.02  DUST COLLECTOR SYSTEM: 
 

A. Fabric Type Dust Collector - Furnish and install where shown on the plans, a high efficiency filter 
type collector with integral blower sized for design air flow as shown on the schedule. 

 
B. Duct collector shall be self-cleaning fabric type complete with cotton filters, backward inclined 

blower, motorized shaker, factory wired controller and external discharge silencer.  Manufacturer’s 
literature shall state that dust collector and selected filter spacing is designed for the collection of 
wood dust. 

 
  Dust collector shall be airtight, all steel construction with sealed seams and gasketed quick 

opening doors with 14 turn knobs.  Housing shall be fabricated of minimum 14 ga. mild steel.  Unit 
shall consist of a filter section and a funnel bottom section without slide gates or doors to allow 
downflow of dust directly into 55 gallon drum assemblies furnished by manufacturer and painted 
same color as dust collector. 
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C. Unit to include multi-pocket filter modules, each of which is sewn form 8 ounce cotton sateen 

fabric designed to deliver in excess of 99.5% efficiency by weight on industrial dusts. The filter 
modules shall have rigid insert separators to prevent collapse of filters and loss of the effective 
filter area.  Flat shaker fingers located at the bottom of the filter modules shall prevent adjoining 
pockets from touching one another and blanking off.  The filter pocket spacing shall be of the wide 
spacing type (1½”) to permit the collected dust to be shaken off the filters freely and 
recommended by the manufacturer for the collection of sawdust. Fabric media with narrow 
spacing or pleated cartridges will not be accepted.  Total airflow to filter fabric area (air to cloth 
ratio) shall not exceed 10 CFM per square foot. 

 
 D. Filters will be cleaned automatically after a fifteen second delay following the shutdown of the 

blower, by the oscillating action delivered by the motorized eccentric driven shaker assembly, 
which imparts a vibratory force throughout the entire surface of each individual filter pocket to 
dislodge the dust.  Shaker motor shall be a minimum of 1/3 HP. 

 
  Operation of the automatic shaker shall be controlled by a solid state dual mode timer with 

adjustable shaker cycle ranger from 1.8 - 180 seconds.  Magnetic starters with overload relays for 
the blower and shaker motor and control transformer shall be factory wired in a NEMA 4 control 
panel mounted on the unit for single point wiring.  Also included shall be a push button station for 
remote mounting. 

 
E. The control panel wiring shall be either UL or ETL labeled for compliance with UL 508A.  Control 

panels not labeled by dust collector manufacturer shall be labeled in field by certified UL or ETL 
representative prior to placing equipment in operation.  Contractor shall provide fused safety 
disconnect switch. 

 
F. The integral non-sparking AMCA Type C direct drive blower shall be located on the clean air side 

of the filters, top mounted at the factory and be of the airfoil or backward inclined design with a 
dynamically balanced impeller.  It shall  be driven by a show schedule 3450 RPM TEFC motor.  
The blower shall be licensed to bear the AMCA seal and be tested in accordance with AMCA 
Standard 210 and comply with the requirements of the AMCA Certified Air Performance Ratings 
Program.  Dust collecting units not complying with the AMCA license requirements shall be tested 
by an independent testing sub-contractor currently certified by the AABC to verify that the unit will 
meet specified performance.  A factory supplied rain cover shall protect the motor cooling fan ice 
and reduce noise generated by the motor. 

 
G. Discharge noise from the blower shall be attenuated by an external field supported duct silencer 

fabricated with 4.75 lb. Density inorganic mineral or glass fiber.  This media shall be protected 
from erosion by the air flow through the use of galvanized perforated metal with aerodynamic 
leading and trailing edges to insure maximum acoustical insertion loss at minimum retardancy and 
combustion.  Average dynamic insertion loss of blower discharge shall be at least 10 db(A).  
Integral lined plenum silencer shall not be accepted. 

 
H. Interior and exterior carbon steel surfaces shall be primed with red oxide and exterior finished with 

alkyd resin gray enamel paint or one coat heat cured power spray. 
 
I. Unit shall be Sternvent Vibraclean or approved equal. 

 
 
PART 3 - EXECUTION 
 

3.01  INSTALLATION: 
 

A. The Contractor, prior to installing any equipment, shall examine the conditions under which the 
equipment is to be installed, and shall notify the Architect of conditions detrimental to the proper 
installation of the equipment. 

 
B. All equipment shall be installed in accordance with the latest manufacturer’s written instructions, 

and in accordance with governing codes and recognized industry standards and practices. 
 

C. Coordinate all work with other trades as necessary for proper interfacing. 
 

D. All proper equipment shall be protected from any form of damage.  Any damaged equipment shall 
be replaced without additional cost. 
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3.02  START-UP: The initial start-up shall be made by an authorized representative of the equipment 

manufacturer.  The balancing contractor shall be responsible for final verification and reporting of 
all airflows. 

 
3.03  ADJUSTMENT: The equipment shall be tested and adjusted to ensure the scheduled capacities 

as indicated.  All controls shall be tested and adjusted. 
 
 

END OF SECTION 
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SECTION 15620  CHILLED & HOT WATER CIRCULATING PUMPS: 
 
PART 1  GENERAL 
 
10.1 RELATED DOCUMENTS: 
 

A. The requirements of the General Conditions, Supplementary Conditions, and Section 15010 apply 
to all work specified in this Section. 
 

B. Refer to Specification Section 15011, titled "Submittals" for the submittal and approval 
requirements regarding the piping system. 
 

C. Furnish and install all required equipment, appurtenances, and accessories for a complete 
heating and cooling system. 
 

D. See other sections of these specifications that may specify accessories or features. 
 

E. Refer to the schedules on the drawings where equipment capacities are not included in this 
section. 
 

F. Review other sections of the specifications and the plans for services required to each piece of 
mechanical equipment.  Any required accessories, appurtenances, or service omitted from the 
plans or specifications that is not called to the attention of the Architect at least 72 hours before 
bidding and corrected by addendum shall be provided as though shown. 

 
1.02 COORDINATION: 
 

A. Motors required in connection with equipment shall be of sufficient size and speed for duty to be 
performed, not exceeding their full-rated load when driven equipment is operated at specified 
capacity under most severe conditions likely to be encountered. 
 
B. All exposed rotating machinery shall be equipped with guards. 
 
C Submit all equipment for approval. 
 
 

PART 2  PRODUCTS 
 
2.01 COORDINATION: 

 
A. The units of one manufacturer have been used as the basis of design.  Any modifications to 

electrical connections, building structure, etc., that result from the use of another manufacturer 
shall be coordinated with all other trades.  This coordination shall occur before delivery of 
equipment from the manufacturer.  Any modifications shall be performed without incurring any 
additional cost to the contract. 
 

B. Pumps shall be manufactured by Aurora or approved equal. 
 

2.02 CENTRIFUGAL PUMPS: 
 

A. Pumps shall be bronze fitted single stage, single suction, double ball bearing, vertical shaft, inline, 
centrifugal pumps. 
 

B. Each pump shall be mounted on a heavy structural steel base, with and direct connected to a 
1750 RPM, ball bearing, drip-proof standard domestic make, electric motor.  Motor shall be not 
less than scheduled H.P. rating, exclusive of service factor, at the design capacity and head.  In 
addition, the motor shall be fully non-overloading throughout the range of the selected impeller 
diameter. 
 

C. Each pump shall be furnished with a mechanical seal with all metal parts to be 303 stainless steel 
with “Buna-N” elastomers, Ni-Resist seat, and carbon washer. The unit shall be equipped with 
bronze key-lock shaft sleeve that extends the length of the seal box. The pump shaft extension 
shall be “O” ring sealed from the pumped liquid. Pump shall have a case wearing ring. Impellers 
shall be vacuum cast, dynamically balanced, and key-locked to the shaft. 
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PART 3  EXECUTION 
 
3.01 INSTALLATION: 

 
A. The Contractor, prior to installing any equipment, shall examine the conditions under which the 

equipment is to be installed, and shall notify the Architect of conditions detrimental to the proper 
installation of the equipment. 
 

B. All equipment shall be installed in accordance with the latest manufacturer's written instructions, 
and in accordance with governing codes and recognized industry standards and practices. 
 

C. Coordinate all work with other trades as necessary for proper interfacing. 
 

D. All proper equipment shall be protected from any form of damage.  Any damaged equipment shall 
be replaced without additional cost. 
 

3.02 START-UP:  The initial start-up shall be made by an authorized representative of the equipment 
manufacturer.  The balancing contractor shall be responsible for final verification and reporting of 
all airflows. 
 

3.03 ADJUSTMENT:  The equipment shall be tested and adjusted to ensure the scheduled capacities 
as indicated.  All controls shall be tested and adjusted. 
 
 

END OF SECTION  
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SECTION 15635  GAS-FIRED HEATING WATER BOILERS  
 
PART 1 GENERAL 
 
1.01  RELATED DOCUMENTS: All work specified in this Section shall be subject to the provisions of 

Section 15010 "Mechanical General". 
 
1.02  DESCRIPTION OF WORK:  Provide gas-fired hot water boilers, as scheduled on the drawings. 
 
1.03  QUALITY ASSURANCE: 
 
 A. Manufacturing firms shall be regularly engaged in the manufacture of gas-fired hot water boilers of 

the type and sizes required, whose products have been in satisfactory use in similar service for not 
less than five (5) years. 

 
 B. UL and NEMA Compliances - Provide electric motors and electrical components required as part of 

water heating equipment, which have been listed and labeled by Underwriters Laboratories and 
comply with NEMA standards. 

 
 C. NEC Compliance - Comply with National Electrical Code (ANSI/NFPA 70) as applicable to 

installation and electrical connections of ancillary electrical components. 
 
 D. AGA Label - Provide boilers which are listed and approved by the American Gas Association. 
 
1.04  SUBMITTALS: 
 
 A. Product Data - Submit manufacturer's equipment specifications, installation and start-up instructions, 

and capacity and ratings, with selection points clearly indicated. 
 
 B. Shop Drawings - Submit shop drawings indicating dimensions, weights and required clearances. 
 

C. Maintenance Data - Submit maintenance data and parts lists for each item of equipment.  Include 
"trouble-shooting" maintenance guides.  Include this data in maintenance manual. 

 
 D. Basis for design utilizes the following: RBI Series or approved equal by engineer. 
 
1.05  PRODUCT DELIVERY, STORAGE, AND HANDLING: 
 
 A. Handle boilers and components carefully to prevent damage, breaking, denting and scoring.  Do not 

install damaged boilers or components; replace with new. 
 
 B. Store boilers and components in a clean, dry place.  Protect from weather, dirt, fumes, water, 

construction debris, and physical damage. 
 
 C. Comply with manufacturer's rigging and installation instructions for unloading and moving boilers to 

final location. 
 
 
 
PART 2 - PRODUCTS 
 
2.01  GENERAL: Refer to drawings for boiler sizes, capacities and electrical requirements. 
 
2.02  GAS-FIRED HOT WATER BOILERS: 
 
 A. Boiler shall be gas fired completely packaged and provided with the following: 
 
  1. Copper finned tube heat exchanger. 
 
  2. Porcelain coated cast iron or bronze headers rated at 160 psi. 
 
  3. 310 stainless steel burners. 
 
  4. Electronic intermittent pilot ignition. 
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  5. Integral blowers and multiple gas valves to precisely control fuel/air mixture. 
 
  6. Thermal efficiency shall be minimum of 84%. 
 
  7. Gas shutoff valve, pressure regulator, pilot valve and safety shutoff valve. 
 
  8. Combination temperature and pressure gauge. 
 
  9. ASME pressure relief valve. 

 
10. AGA listing. 

 
11. 115 volt operation with transformer. 

 
12. High gas pressure switch. 

 
13. Automatic high limit switch, adjustable reset. 

 
14. Flow switch. 

 
15. Circulating pumps 

 
16. Module Sequence Pak 

 
17. Low Water Cut-Off 

 
 B. Warranty - Five (5) year limit warranty on heat exchanger and burners. 
 
 C. Manufacturer - Subject to compliance with the above requirements, provide gas fired boilers of one 

of the following manufacturers: Lochinvar, Raypak, or Teledyne Laars. 
 
PART 3 - EXECUTION 
 
3.01  GENERAL: 
 
 A. Install boiler as indicated, and in accordance with manufacturer's installation instructions.  Position 

units to provide adequate clearance. 
 

B. Make all water and gas piping; connections as shown on drawings.  Provide nipples, dielectric 
isolators, drip legs, valves and cocks or complete installation as required. 

 
 C. Electrical - Coordinate connection of electrical service. Refer to Division 16 for power wiring; not work 

of this section. 
 
 D. Boiler shall be installed on concrete housekeeping pad.  Provide a pad and coordinate exact size 

and location in field. Orient units so that all controls have proper access for operation and 
maintenance. 

 
 E. Coordinate all boiler piping with flue piping.  All piping must be properly supported so that no loads 

are transmitted to boiler connections. 
 
 F. Pipe drain and relief valve, full size to floor drain. 
 
3.02  ADJUSTING AND CLEANING: 
 
 A. Startup - Startup, test, and adjust boilers, circulating pumps, safety valves, etc. in accordance with 

manufacturer's startup instructions.  Check and adjust controls, temperature controllers, burners, 
etc., for proper operation and maximum efficiency.  Balance flows through boilers.  Provide ball 
valves with memory stops for boiler control valves. 

 
 B. Cleaning - Clean factory finished surfaces.  Repair any marred or scratched surfaces with 

manufacturer's touch-up paint. 
 
 END OF SECTION 
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SECTION 15640  BLOWER COIL UNITS 
 

PART 1  GENERAL 
 
1.01    SECTION INCLUDES: Applied Air Handling Units. 
 
1.02    PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION 
 

A.   Section 15950 - Controls and Instrumentation: Thermostats and control components. 
 
B.   Section 16180 - Equipment Wiring Systems: Thermostats and control components. 

 
1.03    RELATED SECTIONS 
 

A.   Section 01513 - Temporary Heating, Cooling, and Ventilating. 
 
B.   Section 15121 - Expansion Compensation. 
 
C.   Section 15290 - Duct Work Insulation. 
 
D.   Section 15751 - Glycol System. 
 
E.   Section 15900 - Building Automation and Control Systems 
 
F.   Section 15950 - Controls and Instrumentation. 
 
G.   Section 16180 - Equipment Wiring Systems: Electrical supply to units. 

 
1.04    REFERENCES 
 

A.   ARI 410 - Standard for Forced Circulation Air-Cooling and Air Heating Coils. 
 
B.   ARI 430 - Standard for Central Station Air Handling Units. 
 
C.   UL 1995 - Heating and Cooling Equipment. 
 
D.  NFPA 90 A & B - Installation of Air Conditioning and Ventilation Systems and Installation of Warm 

Air Heating and Air Conditioning Systems. 
 
E.   UL 181 - Factory-Made Air Ducts and Connectors. 
 
F.   ANSI/AFBMA 9 Load Ratings and Fatigue Life for Ball Bearings. 
 
G.   SMACNA - HVAC Duct Construction Standards. 
 
H.   ARI 260 - Standard for Sound Rating of Ducted Air Moving and Conditioning Equipment. 
 
I.   NEMA MG1 - Motors and Generators. 
 
J.   ASTMB 117 - Standard Practice for Operating Salt Spray Apparatus. 

 
1.05    QUALITY ASSURANCE 
 

A.   ISO 9001 Certification. 
 

B.   Certify air-handling units in accordance with ARI 430. 
 
C.   Air Coils: Certify capacities, pressure drops and selection procedures in accordance with current 

ARI 410 standard. 
 
 
 
 
 
1.06    SUBMITTALS 
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A.   Submit unit performance data including: capacity, nominal and operating performance. 
 
B.   Submit Mechanical Specifications for unit and accessories describing construction, components 

and options. 
 
C.   Submit shop drawings indicating overall dimensions as well as installation, operation and service 

clearances. Indicate lift points and recommendations and center of gravity. Indicate unit shipping, 
installation and operating weights including dimensions. 

 
D.   Provide fan curves with specified operating point clearly plotted. 
 
E.   Submit data on electrical requirements.  Include safety and start-up instructions. 

 
1.07    REGULATORY REQUIREMENTS 
 

A.   Unit shall be manufactured to conform to UL 1995 Standard and shall be listed by either UL/CUL 
or ETL.  Units shall be provided with listing agency label affixed to unit. 

 
B.   In the event the unit is not UL/CUL approved, the contractor shall, at his/her expense provide for a 

field inspection by a UL/CUL or ETL  representative to verify conformance.  If necessary, 
contractor shall perform modifications to the unit to comply with UL/CUL or ETL as directed by the 
representative, at no additional expense to the owner. 

 
C.   Certify air-handling units in accordance with ARI 430.  If air-handling units are not certified in 

accordance with ARI 430, contractor shall be responsible for expenses associated with testing of 
the units after installation to verify performance of fan(s).  Any costs incurred to adjust fans to 
meet scheduled capacities shall be the sole responsibility of the contractor. 

 
1.08    DELIVERY, STORAGE, AND HANDLING 
 

A.   Comply with manufacturer's installation instructions for rigging, unloading, and transporting units. 
 
B.   Units shall ship fully assembled up to practical shipping and rigging limitations.  Units not shipped 

fully assembled shall have tags on each section to indicate location and orientation in direction of 
airflow.  Each section shall have lifting lugs to allow for field rigging and final placement of section. 

 
C.   Deliver units to site with fan motors, sheaves, and belts completely assembled and mounted in 

units.  If these components are not completely assembled, contractor shall be responsible for all 
expenses associated with installation, testing, and vibration balancing of fan(s). 

 
D.   Store units in a clean dry place and protect from weather and construction traffic.  Handle carefully 

to avoid damage to components, enclosures, and finish. 
 
1.09    START-UP AND OPERATING REQUIREMENTS 
 
1.10    Do not operate for any purpose, temporary or permanent, until ductwork is clean, filters in place, 

bearings lubricated (if applicable), condensate properly trapped, piping connections verified and 
leak-tested, belts aligned and tensioned, all shipping braces removed, bearing set screws 
torqued, and fan has been test run under observation. 

 
1.11    WARRANTY: The original equipment purchaser shall provide, at no additional cost, a 

STANDARD PARTS WARRANTY that covers a period of one year from unit start-up or 18 
months from shipment, whichever occurs first.  This warrants that all products are free from 
defects in material and workmanship and shall meet the capacities and ratings set forth in the 
equipment manufacturer's catalog and bulletins. 

 
 
 
 
 
 
PART 2  PRODUCTS 
 
2.01    ACCEPTABLE MANUFACTURERS: Approved Manufacturers: Trane or approved equal by 
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engineer. 
 
2.02   GENERAL: Manufacturer shall provide unit arranged for draw-through application.  Unit layout and 

configuration shall be defined in project plans and schedule.  Blow-through is only acceptable 
when consideration is given to capturing downstream moisture carryover.  Considerations include 
downstream moisture eliminators and/or extended blank modules with condensate drain pans. 

 
2.03    UNIT CASING 
 

A.   The entire air handler shall be constructed of G90 galvanized steel. Casing finished to meet 
ASTMB 117 250-hour salt-spray test.  The removal of side panels shall not affect the structural 
integrity of the unit. All removable panels shall be gasketed to minimize air leakage.  Contractor 
shall be responsible to provide connection flanges and all other framework that is needed to 
properly support the unit. 

 
B.   Access panels and/or access doors shall be on both sides of the unit in all sections to allow easy 

access to drain pan, coil(s), motor, drive components and bearings for cleaning, inspection, and 
maintenance. 

 
C.   Access panels and access doors shall be double wall construction to prevent damage to 

insulation during routine maintenance. 
 
D.   Access panels shall be fully removable without the use of tools to allow complete access for 

inspection and cleaning off all interior surfaces.  Opening/latching of access doors shall not 
require the use of tooling. 

 
E.   Access panels shall be held in place with heavy duty metal latches.  Access doors shall be held in 

place with heavy duty metal latches and metal hinges.  Sheet metal screws as a fastening device 
for access panels or doors are not acceptable. 

 
F.   Unit shall have double-wall construction in at least the cooling coil section to prevent the 

absorption of water by the insulation. 
 
G.   Insulation - High density, foil-Faced - Interior surface of unit casing is acoustically and thermally 

lined.  Insulation shall have a minimum R-Value of 4, shall be UL listed, and shall meet ASTM C 
665 Bacteriological Standard requirements.  The installation shall comply with NFPA90A and B 
requirements.  All exposed edges shall be sealed to prevent erosion of fibers into the airstream.  If 
edges of fiberglass insulation are exposed, the manufacturer shall be responsible for sealing 
exposed edges with mastic sealer to prevent erosion into the airstream. 

 
2.04    FANS 
 

A.   Provide Single-wheel FC fans as specified on the schedule.  Due to additional maintenance often 
required on dual-wheel fans, dual-wheel fans shall not be acceptable.  Fan shafts shall be solid, 
coated with a rust inhibiting coating, and properly designed so that fan shaft does not pass 
through first critical speed as unit comes up to rated RPM.  Fans shall be statically and 
dynamically tested by the manufacturer for vibration and alignment as an assembly at the 
operating RPM to meet design specifications.  If fans are not factory-tested for vibration and 
alignment, the contractor shall be responsible for cost and labor associated with field balancing 
and certified vibration performance.  Fan wheels shall be keyed to fan shafts to prevent slipping. 

 
B.   Manufacturer shall provide permanently-lubricated bearings with engineering calculations for proof 

of bearing life. 
 
C.   External isolation shall be furnished by the contractor in order to avoid transmission of noise and 

vibration through ductwork and building structure. 
 
D.   Fan modules shall have a minimum of one access panel or door located on the drive side of the 

unit to allow inspection and maintenance of the fan, motor, and drive components.  Construct 
panels and doors per section 2.03, Paragraphs C, D and E. 

 
E.   MOTORS AND DRIVES 

 
1.   All motors and drives shall be factory-installed and run tested.  All motors shall be 

installed on a slide base to permit adjustment of belt tension.  Slide base shall be 
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designed to accept all motor sizes offered by the air-handler manufacturer for that fan 
size to allow a motor change in the future, should airflow requirements change.  Fan 
sections without factory installed motors shall have motors field installed by the 
contractor.  The contractor shall be responsible for all costs associated with installation of 
motor and drive, alignment of sheaves and belts, run testing of the motor, and balancing 
the assembly. 

 
2.   Motors shall be open drip-proof with permanently sealed ball bearings. 
 
3.   Motors shall be selected to operate continuously at 104 F (40 C) ambient without tripping 

on overloads. Motors shall have a +/- 10 percent voltage utilization range to protect 
against voltage variation.  Motors shall be in compliance with EPACT when applicable. 

 
4.   V-Belt Drive shall be Variable pitch rated at 1.2 times the motor nameplate. 
 
5.   Manufacturer shall provide for each fan a nameplate with the following information to 

assist air balance contractor in start up and service personnel in maintenance: 
 

a.   Fan and motor sheave part number 
b.   Fan and motor bushing part number 
c.   Number of belts and belt part numbers 
d.   Fan design RPM and motor HP 
e.   Belt tension and deflection 
f.   Center distance between shafts 

 
2.05    COILS 
 

A.   Install coils such that headers and return bends are enclosed by unit casing to ensure that if 
condensate forms on the header or return bends, it is captured by the drain pan under the coil. 

 
B.   Coils shall be manufactured with plate fins to minimize water carryover and maximize airside 

thermal efficiency.  Fin tube holes shall have drawn and belled collars to maintain consistent fin 
spacing to ensure performance and air pressure drop across the coils as scheduled.  Tubes shall 
be mechanically expanded and bonded to fin collars for maximum thermal conductivity.  Use of 
soldering or tinning during the fin-to-tube bonding process is not acceptable due to the inherent 
thermal stress and possible loss of bonding at that joint. 

 
C.   Construct coil casing of galvanized steel.  End supports shall have belled tube holes to minimize 

wear of the tube wall during thermal expansion and contraction of the tube. 
 
D.   On stacked cooling coils, intermediate drain pans shall be installed between the coils.  

Intermediate drain pans shall have drop tubes to guide condensate to the main drain pan, thus 
preventing flooding of the lower coils that would result in moisture carryover. 

 
E.   Hydronic Coils 

 
1.   Supply and return header connections shall be clearly labeled on outside of units such 

that direction of coil water-flow is counter to direction of unit air-flow. 
 
2.   Coils shall be proof tested at 450 psig and leak tested at 300 psig air pressure under 

water. 
 
3.   Copper tubes mechanically expanded into evenly spaced aluminum fins rated for 300 psig 

and 200 degrees F. 
 
4.   Tubes shall be 1/2 in O.D. minimum 0.016 in thick copper.  Fins shall be aluminum. 
 
5.   Coils shall be capable of being rotated in the field for left or right hand connection.  
 

2.06    BASE-LEVEL DRAIN PAN 
 

A.   Base-level drain pans shall be provided with sealed double-wall construction of polymer or 
stainless steel.  Insulation shall be encased between exterior and interior walls. 

 
B.   Units with cooling coils shall have drain pans under complete cooling coil section that extend 
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beyond the air-leaving side of the coil to ensure capture of all condensate in section.  Cooling coil 
drain pans shall be sloped in 2 planes, pitched toward drain connections to ensure complete 
condensate drainage when unit is installed level and trapped per manufacturer's requirements.  
All drain pan connections, piping, and piping connections extending from stainless steel drain 
pans shall be constructed of stainless steel.  The contractor is responsible to ensure the unit is 
installed level, trapping is provided in accordance with manufacturer's requirements, and visually 
inspected to ensure proper drainage of condensate. 

 
C.   Flat drain pans shall be acceptable in sections that may have incidental, but not continuous, 

contact with moisture.  Flat drain pans shall be accessible for cleaning. 
 

D.   Coil shall be mounted above the drain pan to facilitate easy and complete inspection and cleaning 
of drain pan and coil.  Coil may not sit in drain pan. 

 
2.07    FILTERS:Provide factory-fabricated filter section of the same construction and finish as unit 

casings.  Filter section shall have filter guides and access door(s) extending the full height of the 
casing to facilitate filter removal.  Construct doors in accordance with Section 2.03 Paragraphs C, 
D, and E.  Provide filter blockoffs as required to prevent air bypass around filters. 

 
 
PART 3  EXECUTION 
 
3.01    EXAMINATION 
 

A.   Verify that surfaces are ready to receive work and opening dimensions are as indicated in 
manufacturer's submittals. 

 
B.   Verify that required utilities are available, in proper location, and ready for use. 
 
C.   Beginning of installation means installer accepts existing surfaces. 

 
3.02    INSTALLATION 
 

A.   Install in accordance with manufacturer's instructions. 
 
B.   Locate units as indicated, level and shim units, and anchor to structure. 
 
C.   Protect units with protective covers during balance of construction. 
 
D.   Provide units with shut-off valve on supply and lockshield balancing valve on return piping. If not 

easily accessible, extend vent to exterior surface of cabinet for easy servicing. 
 
3.03    CLEANING 
 

A.   Clean work. 
 
B.   After construction is completed, including painting, clean exposed surfaces of units. Vacuum 

clean coils and inside of cabinets. 
 
C.   Touch-up marred or scratched surfaces of factory-finished cabinets, using finish materials 

available from manufacturer. 
 
D.   Install new filters. 

 
 

END OF SECTION 
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SECTION 15650  LABORATORY AIRFLOW CONTROL SYSTEMS 
 
PART 1  GENERAL 
 
1.01 DESCRIPTION:  Laboratory airflow control system shall be furnished and installed to control 

laboratory room temperatures, and also control the airflow into and out of laboratory rooms. The 
exhaust volume of a laboratory fume hood shall be precisely controlled to maintain a constant 
average face velocity into the fume hood at either a standard/in-use or standby level based on an 
operator being present in front of a fume hood. The laboratory control system shall vary the 
amount of air into the room to operate the laboratories at the lowest possible airflow rates 
necessary to maintain temperature control, achieve minimum ventilation rates, and maintain 
laboratory pressurization in relation to adjacent spaces (positive or negative). 

 
1.02 ACCEPTABLE MANUFACTURERS: 
 

A.    The plans and specifications for the laboratory airflow control system and the sizing of the fume 
hood diversity including the air delivery and exhaust systems and heating and cooling capacities 
have been based on systems and equipment as manufactured by Triatek.  Phoenix Systems, Inc. 
will be considered for acceptance in accordance with the provisions listed below: 

 
B. Systems and equipment shall be considered for acceptance provided that the  equipment be 

equal in every respect to the operational characteristics, capacities, and intent of control 
sequences specified herein. Acceptance does not relieve the laboratory controls manufacturer 
from complying with the minimum requirements or intent of the specification. Laboratory control 
manufacturer must demonstrate that the fume hood diversity; the sizing of the duct work, fans, air 
handlers, chillers, and boilers; and the operating costs will not be impacted by substitution. 
Manufacturers shall refer to the Concordance section following. Only manufacturers specifically 
named in this specification or via written addendum shall be considered acceptable. 

 
C.   The engineer and owner shall be the sole judges of quality and equivalence of equipment, 

materials, and methods. 
 

1.03 CONCORDANCE: 
 

A.     The laboratory controls manufacturer shall provide a separate concordance schedule which shall 
include the section, paragraph, and subparagraph of these specifications and direct statement to 
indicate compliance or noncompliance with the requirements. For all areas of noncompliance the 
manufacturer shall describe what specific approach has been taken and document the impact this 
will have on the sizing of the air delivery systems, the required cooling and heating capacities, 
energy costs, and fume hood diversity.  

 
B.    The laboratory system manufacturer shall furnish a letter of compliance to the engineer, signed by 

a corporate officer of the laboratory system manufacturer, certifying the compliance and 
noncompliance items as stated above two weeks prior to the bid. 

 
1.04 WARRANTY:  Warranty shall commence upon the date of shipment and extend for a period of 

twenty-four months whereupon any defects in materials or system performance shall be repaired by 
the manufacturer at no cost to the owner. 

 
1.05 WORK RESPONSIBILITY: 
 

A.     Equipment shall be supplied to the Mechanical Contractor. 
 
B.   Duct devices shall be installed by the Sheet Metal Contractor.  Standard fittings, hangers, and  

ancillary devices required to install duct devices shall be provided by this contractor. 
 
C.   Monitoring and Control devices shall be installed by the Temperature Control Contractor.  

Standard fittings, hangers and ancillary devices required to install duct devices shall be provided 
by this contractor. 

 
D.     Equipment shall be commissioned by the Laboratory Airflow Controls manufacturer. 
 
E.    Verifying Fume Hood face velocities, airflow volume readings and control points in each control 

mode shall be the responsibility of the Air Balancing Contractor and must be coordinated with the 
Laboratory Airflow Controls manufacturer. 
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PART  2 - PRODUCT 
 
2.01     ACCEPTABLE MANUFACTURERS 
 

A. Triatek, Inc. or approved equal by engineer 
 
 Systems and equipment other than by Triatek shall only be considered for acceptance provided 

that the substituted equipment be equal in every respect to the operational characteristics, 
capacities, and intent of control sequence specified herein, and substituted laboratory control 
manufacturer can demonstrate that the user safety, diversity, the sizing of the duct work, fans, 
and energy costs will not be impacted by substitution.The alternate supplier will submit 20 days 
prior to bid, a letter of compliance signed by a corporate officer of the lab system manufacturer  
certifying compliance or non compliance. It shall include the section, paragraph and subparagraph 
of these specifications with direct statements to indicate compliance or non-compliance. For all 
areas of non-compliance the alternate supplier will describe what specific alternative approach 
has been taken. 

 
B. A complete technical proposal of any alternate laboratory control system must be submitted with 

the compliance schedule described above. It shall include but not limited to:  project specific 
sequence of operation and project specific lab control drawings, product data sheets, dimentional 
information, independenty verified system performance data, submittal data, operation, maintance 
and installation manuals. This proposal is separate from any Lab control system sales engineering 
binder and a sales engineering binder will not be accepted as the technical proposal. 

 
C. The plans and specifications for the laboratory control system and sizing of the air delivery 

system, heating and cooling capacities, and diversity have been based on systems and equipment 
as manufactured by Triatek, Inc. 
 

D. The engineer shall be the sole judge of the quality and performance equivalence of the 
equipment, materials and methods.  
 

2.02 SYSTEM PERFORMANCE REQUIREMENTS 
 

A. The laboratory airflow system shall be fully stand-alone for each individual laboratory. The system 
shall not use or rely on information from controllers in other laboratory areas to control the 
functions within the laboratory. 

  
B.  The laboratory airflow control system shall employ individual Face Velocity controllers that directly 

measure the fume hood sash opening  and face velocity control the hoods in a variable volume 
mode to maintain a constant face velocity over a minimum range of 20% to 100% at full sash 
opening. Safety and energy savings shall be assured through a corresponding minimum change 
in exhaust flow from 5 to 1.  The response time to vary the exhaust valves feedback signal to 
within 90% of the final set-point shall be no more than 1 second. 

 
C. The laboratory venturi valves shall respond and maintain specific airflow (+/-5% of signal) within 

one second of change in duct  pressure irrespective of the of the magnitude of pressure change 
between .6”-3.0”W.C. 

 
D. The laboratory control system shall maintain intersystem stability within one second of a change in 

pressure and /or flow to eliminate hunting, system oscillations, and crosstalk between airflow 
controllers. This shall be achieved by exclusively using mechanically, pressure independent 
Venturi Valves at all terminal locations for critical environments. 

 
E. The laboratory airflow control system shall use volumetric offset control to maintain room 

pressurization (negative or positive) within one second of a change in room/system conditions. 
 
 
 

F.  The laboratory airflow control system shall employ highly accurate airflow control venture valves. 
(+/- 5% of signal) with a minimum 8 to 1 turndown to insure accurate pressurization at low airflows 
and guarantee the maximum system diversity and energy energy efficiency. 

  
G. Non- Venturi Valve terminal devices (VAV boxes, or bladder valves) will not be acceptable.  
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2.03 FUME HOOD SASH COMPONENTS 
 

A. A vertical sash sensor shall be provided to measure the height of each vertical moving sash. One 
or more sensors will be utilized for horizontal sash movement. 

 
B. The airflow at the fume hood shall vary in a linear manner between two adjustable minimum and 

maximum flow set-points to maintain to maintain a constant velocity throughout this range. A 
minimum volume shall be set to insure the flow through the fume hood even with the sash totally 
closed. 

 
2.04  FUME HOOD MONITOR AND FACE VELOCITY CONTROLLER ( w/ LCD DISPLAY) 
    

A. The Fume Hood Controllers shall be a LONtalk controller, capable of measuring the face velocity 
of fume hood airflows. It shall have a standard calibration range of 0-200 FPM.  Hood Controller 
shall be factory calibrated with NIST traceable standards and shall have an accuracy of ± 2 FPM. 
Non-LON controllers are not acceptable. 
 
 

B. The Fume Hood Controller shall provide immediate response to sash position changes. The 
velocity sensor and controller will also override the sash sensor command if the face velocity 
drops a fixed percentage (user selectable) below the set-point (i.e. a set-point of 100 with override 
if the velocity drops below 70 FPM), which can be caused by lab personnel past the fume hood or 
other factors.  It shall alarm out-of-spec face velocities, be they too high or too low, and shall 
modulate the hood exhaust to maintain the desired face velocity set-point that is usually set to 100 
FPM.    

 
C. The Fume Hood Controller shall have an LCD alphanumeric display capable of showing actual 

face velocity readings in FPM or in metric units up to five digits. Systems that use a hood 
controller to display the calculate velocity from a sash sensor signal and a valve position feedback 
signal must provide a direct velocity measuring monitor to meet ANSI/AIHA Z 9.5.  A TSI Model 
8610 will be supplied by and included in the bid package of the lab VAV manufacturer. The 
controller shall be capable of displaying both English and Metric readings simultaneously on 
separate lines of the display. Where other variables are displayed on the additional display lines 
included with the controller, each of these shall provide means to include up to an eight-character 
descriptor. Display update time shall be one second maximum. 

 
D. The Fume Hood Controller shall have a precision analog output derived from twelve (12) bit 

conversion and true floating point math functions.  This output shall be field selectable as either a 
linear signal directly relating to face velocity or as a PID control output. The output shall be 
selectable as either ma or voltage.  This output shall be field scaleable to provide the exact offset 
and span required to yield the best operating results, e.g., compressed span for quick operation. 

 
E. The Fume Hood Controller shall have analog inputs. The inputs shall have twelve (12) bit analog-

to-digital conversion and be processed using true floating point math functions to provide 
maximum scaling accuracy.  One of input shall be dedicated to the sash sensor and the other 
shall be available for the velocity sensor.  It shall also be field scaleable to standard input signals 
including 4-20 ma, 0-5VDC, or 0-10VDC.  

     
F. The Fume Hood Controller shall have at least two (2) digital inputs.  One input shall be used, for 

an occupancy detection sensor input to sense lab personnel in front of or in near proximity to the 
hood.  The other input may be used for an exhaust detector circuit or for energy saving automatic 
shutdown used during off-use periods.  The controller shall be capable of displaying these digital 
inputs simultaneously with the hood face velocity. 

 
1. The occupancy shall provide for an adjustable time delay (From the room level or by the 

BMS) from 30 seconds to 20 minutes.  The sensor shall use Passive Infrared Detectors in 
combination with a Fresnel Lens.   

 
G. The Fume Hood Controller shall have both audible and visual alarms having adjustable set-points.  

Alarm sequence shall be such that face velocity readings and alarm status lights have 
instantaneous response to insufficient and excessive face velocity.  Audible alarm shall have a 
programmable time delay that has a resolution of one second to provide a time lag before the 
audible alarm is activated.  This programmable delay shall be adjustable from instantaneous (no 
delay) to at least 3600 seconds in one-second increments.   An input for an optional switch or 
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personnel sensor shall be provided and can be user selected to activate a second time delay for 
the audible alarm.  The ALARM SILENCE keypad on the face of the controller shall be used to 
silence the audible alarm.  Dual alarm output relays shall be furnished to transmit alarms to 
remote monitoring equipment.  Both alarm output relays and flow status indicators shall have user 
adjustable low and high alarm set-points and shall be individually adjustable. Alarm annunciation 
shall be menu selectable by the user for Automatic Reset or Manual Reset.  Under Automatic 
Reset any alarm condition sensed after the time delay will be reset automatically when the alarm 
condition goes away and adequate face velocity has been restored.  That is, the alarm is not 
latched in and the alarms shall be annunciated only as long as the alarm condition exists.  Under 
Manual Reset any alarm condition sensed after the time delay will be latched on and held, even 
after the face velocity has returned to normal, until someone manually resets it by depressing the 
Alarm Silence keypad on the face of the controller.  This will allow for logging of the alarm when it 
is reset.  In either Automatic or Manual Reset the audible alarm can be acknowledged, or 
silenced, at any time, leaving the visual alarm to reflect the actual face velocity status. Dual 
adjustable alarm output relays shall be SPDT and shall be rated 2.0A @ 30VDC/VAC.  

     
H. The Fume Hood Controller shall have three LED face velocity status indicators that have 

adjustable ON and OFF set-points. These shall have colors of green, amber, and red indicating 
NORMAL, CAUTION, and ALARM condition, respectively.  When an alarm condition is detected 
by the HMS-1600 the red alarm indicator shall blink until the Silence keypad is depressed and 
then goes to a steady on condition if the alarm condition persists.  

     
I. The Fume Hood Controller shall have all set-points stored in nonvolatile memory to avoid loss of 

information when the power is restored.  
 
J. The Fume Hood Controller, Room pressure controller and volumetric controller will also provide 

direct integration via LON open protocol, LONmark compliant. Non-LONmark controllers are not 
acceptable.   

 
2.05      AIRFLOW CONTROL DEVICE - GENERAL  

 
A. The airflow control device shall be a mechanically pressure independent venturi valve. The valve 

body shall be formed in a venturi configuration to produce smooth variation in delivered air flow 
control. Valve shall be pressure independent over a span of 0.6 to 3”W.C. or 1.0 to 6.0”W.C. 
pressure drop across the valve without means of external monitoring devices such as flow 
measurement and control probes or velocity pressure measuring devices. Integral pressure 
independent assembly shall respond and maintain specific airflow within one second of a change 
in duct static pressure irrespective of the magnitude of pressure and /or flow change or quantity of 
airflow controllers on a manifold system. 

 
B. Airflow accuracy shall be +/- 5 % of reading (not full scale) over an airflow turndown range of no 

less than 8 to 1. No minimum entrance or exit duct diameters shall be required to ensure 
accuracy, speed of response or pressure independence. Systems requiring minimum duct 
diameters shall be required to furnish and install whatever additional ductwork is needed to meet 
the manufacturer’s published requirements. The cost of additional ductwork, fittings, and 
engineering shall be included in the lab airflow control system’s vendor bid. 
 

C. The valve manufacturer shall supply sound power levels and NC rating based on ADC equipment 
test code 1062R3 and ASHRAE standard 36-72 with a reference level of 10-12 watts. 

 
 
 
 
 
 
 
 
D. The pressure independent venture valves shall be constructed of one of the following two types:  

 
1. Supply Valves - Valve housing shall be constructed of 16 gauge aluminum with internal 

components of aluminum and stainless steel. Critical moving parts shall use Teflon® 
bushings for reduced friction, smooth operation and extended life.  Aluminum body valves 
shall have its cone constructed of aluminum. Valve body shall be formed in a venturi 
configuration to produce smooth variation in delivered airflow control.  All supply devices 
shall be externally pre-insulated at the factory. 
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2. Exhaust Valves - valves shall be manufactured with Stainless Steel 304 body, cone and 

all internal parts as specified options or Heresite coating with integral circular mounting 
flanges for all hood and canopy valves to facilitate installation and ease of maintainance.  
Critical moving parts shall use Teflon® bushings for reduced friction, smooth operation 
and extended life. Internal moving parts shall be constructed of 316 stainless steel. Valve 
body shall be formed in a venturi configuration to produce smooth variation in delivered 
airflow control. 

 
3. All valves will have full shut off capability, no exceptions. 
   

E. All variable volume valves shall be equipped with an electronic actuator furnished by the valve 
manufacturer and mounted on the valve and set up by the valve manufacturer. The actuator shall 
be powered by a 24 VAC transformer supplied by the manufacturer. The electronic actuator shall 
be controlled by a 4 to 20 mA input or a 2 to 10 VDC input signal. Response time to move any 
size valve from its minimum to maximum flow will be less than one second. The electronic 
actuator shall have the ability to fail to a minimum flow, maximum flow or closed position which is 
selectable in the field. Pneumatic actuators are  not acceptable. Multiple valve assemblies will 
have one actuator per valve. 

 
F. Airflow controllers that use a VAV Box, control damper, bladder damper, non-Triatek Venturi valve 

or an airflow measuring device (i.e. pitot tube, flow cross, airbar, flow ring, vortex shedder, etc.) 
shall only be actable provided they meet all the performance and construction characteristics as 
stated throughout the specifications as follows: 

 
G. The airflow controller employs transducers manufactured by Rosemount, Bailey, Bristol, or 

Foxboro. Accuracy shall be no less than 0.15% of span ( to equal 5% of the signal with an 8 to 1 
turndown) over the appropriate full scale range including the combined effects of non-linearity, 
hysteresis, repeatability, drift over a one year period, and temperature effect. 316 SS shall be 
provided for all materials used in the exhaust. 304 SS shall be provided for all make-up air 
applications. 

 
H. All airflow sensors shall be of multiple point averaging type, 304SS for make-up air and general 

exhaust applications and 316SS for all fume hood, canopy, snorkel, equipment exhaust and Bio-
safety cabinet exhaust applications. 

 
I. Certification: Each airflow control valve shall be factory calibrated to the specific airflows as 

detailed on the plans and specifications using NIST traceable air stations and instrumentation 
having a combined accuracy of at least +/- 1% of signal over the entire range of measurement. 
Electronic valves shall be further calibrated and their accuracy verified to +/- 5% of signal at eight 
different airflows per valve assembly. All airflows shall be individually marked with valve specific, 
factory calibration data. As a minimum it will  include: valve tag number, serial number, model 
number, eight point valve characterization information (electronic valves) and quality control 
inspection information 
 

J. Laboratory airflow controller system manufacturers employing  non-Triatek Venturi valves shall 
sub-contract an outside N.E.B.B. testing and balancing contractor ( aside from the project’s TAB 
contractor) to report and certify all as-built job specific airflows and accuracies of all associated 
devices are as specified. The report shall be N.E.B.B. formatted and furnished as part of the as-
built documentation.  

 
         The Room Volumetric Offset Controller (VAV-1000L) is used to maintain an offset between the 

supply and exhaust airflows. The laboratory space is to be maintained under negative pressure, 
as determined by a programmed differential between the total Exhaust CFM and the Supply CFM, 
termed "Offset." The Fume Hood Controllers measure and control the face velocity of fresh air 
entering the hood shall be provided at all location shown on the prints.   Each hood shall have its 
own controller capable of stand alone operation.  All of these items shall have the characteristics 
of and meet the specification shown further herein. Room Volumetric Offset Controllers which are 
not base on LON, LONmark compliant are not acceptable.                         
 

2.06 TWO POSITION EXHAUST AIRFLOW CONTROL DEVICE: The airflow control device shall 
maintain a factory calibrated fixed maximum and minimum flow set-point based on a switched 0-
10V signal. Two position devices requiring feedback shall generate a 0-10V feedback signal that 
is linearly proportional to its airflow. 
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2.07 LABORATORY OFFICE AIRFLOW CONTROL DEVICE: The airflow control device shall maintain 
a temperature set-point by controlling the airflow and the reheat valve (if required) in response to a 
room temperature sensor. 

 
2.08 CONSTANT VOLUME AIRFLOW CONTROL DEVICE: The airflow control device shall maintain a 

constant airflow set-point. It shall be factory calibrated and set for the desired airflow. It shall also 
be capable of field adjustment for future changes in desired airflow. 

 
2.09 EXHAUST AND SUPPLY AIRFLOW VOLUMETRIC CONTROLLER: The valve controller (by 

Triatek) shall use closed loop control to regulate air volume for the hood exhaust, general exhaust 
and make-up air linearly proportional to a 0-10 volt control signal. The valve shall generate a 0-
10volt feedback signal linearly proportional to its airflow for internal volume control, DDC 
monitoring, or airflow tracking control. 

 
2.10 LABORATORY CONTROL UNIT 
 

A. Each individual laboratory as designated shall have a dedicated volumetric controller (Triatek 
LFCP-1000L). The LFCP-1000L controller shall be a microprocessor based digital controller. As a 
minimum, provide one complete stand-alone laboratory control unit per laboratory.  

 
B. The control unit(s) shall be design with analog and digital I/O’s. The inputs shall accept signals 

proportional to the fume hood exhaust, general exhaust, supply and other auxiliary airflows. The 
out put signals shall control supply valves, general exhaust valves and fume hood volumes. 

 
C. The control unit shall maintain a constant, adjustable offset between the sum of the room’s total 

exhaust and the supply/ make-up air volumes. The offset shall be independent of the exhaust 
volume magnitude and represent the volume of air that will enter (or exit) the room from the 
corridor or other room. 

 
D. The control unit shall generate analog signals linearly proportional to all airflow sources, sash 

sensors, and flow alarms. The signal shall be available for BMS monitoring via direct LON 
communication. The following signals shall be available: 
  

1.  fume hood exhaust flow 
2.  fume hood exhaust low flow alarm 
3.  sash position 
4.  supply airflow 
5.  total lab exhaust flow 
6. total lab supply flow 
7.  room offset 
8.  emergency exhaust override 
9.  fume hood set-up mode 
 

E. All points totally integrated via the laboratory control unit, shall be stored in the respective DDC 
system for the capability of trending, archiving, graphics, alarm notification and status reports. 
Laboratory system performance (speed, stability and accuracy) shall be guaranteed regardless of 
the quality of points being monitored, processed, or controlled. Multiple laboratory control units 
shall be provided to insure at all times the performance of the laboratory is being maintained. 
 

F. Power supplies (either wall mounted, integral or panel mounted) shall be included to power the 
complete laboratory airflow system. 

 
G.  Non-LON laboratory controller are not acceptable. 

 
 

2.11  LFCP-LON CONTROL UNIT 
 

A. A LFCP-1000L control unit shall control the supply and /or exhaust airflow control devices to 
maintain proper room pressurization polarity (positive or negative). Individual laboratory with fume 
hoods shall have a dedicated LFCP-L.  

  
B. The LFCP-L shall be a LONTALK microprocessor based digital controller. It shall control and 

communicate digitally via LONTALK (a high speed room level digital network using FTT-10A 
media with up to 31 digital fume hood, canopy, snorkel, biosafety cabinet, general exhaust, make-
up and laboratory office airflow control devices within a particular pressurization zone. 
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C. The LFCP-L shall maintain a constant design room offset between the sum of the room’s total 

exhaust and make-up/supply air flows. This offset shall be field adjustable and represents the 
volume of air which will enter (or exit) the room from the corridor or adjacent spaces. 

 
D. All points shall be available through the interface to the building management system (BMS) for 

trending, archiving, graphics, alarm notification and status reports. Laboratory airflow control 
system performance (speed, stability and accuracy) shall be unaffected by the quality of points 
being monitored, processed or controlled. 

 
E. Refer to the BMS specification for the required input/output summary for the necessary points to 

be monitored and /or controlled 
 
F. The LFCP-L shall have the capability for full stand-alone operation; it shall be capable of 

communicating digitally, using LONTALK protocol over FTT-10A, with up to 100 LFCP-L’s over a 
high speed, building wide digital laboratory network (LONTALK), furnished by the laboratory 
control system supplier. 

 
G. The LFCP-L shall provide an EIA-232 port for connecting a notebook computer, desktop 

computer, modem or printer. This EIA port shall provide access to al points on the Network. 
 
H. The LFCP-L shall provide I/O capability to address temperature and non-network sensors. 
 
I. The LFCP-L shall be panel mounted in  NEMA enclosure and shall operate on 24VAC power. 
 
J. The LFCP-L shall meet FCC Part 16 Subpart L Class A, and be UL916 listed. 
 
K. The LFCP-L shall provide I/O capability for the purpose of providing analog signal input and 

output. 
 
L. The LFCP-L shall provide the following input/output capability: 

  
Four universal inputs, jumper configurable to accept 0-10vdc, 4-20ma, 10K ohm thermistors, and 
software configurable for contact closures. 
 
Four analog I/O’s, jumper configurable to provide 0-10vdc or 4-20ma. 
 
Four digital I/O’s (open collector-250 ma or 30vdc) 
 
The LFCP-L shall meet FCC Part 15, subpart L, Class A and be UL  916 listed. 
 

M.     Non-LON Laboratory controllers are not acceptable. 
 

2.12 INTERFACE TO BUILDING MANAGEMENT SYSTEMS:  The laboratory control system 
network shall have the capability of digitally interfacing with the BMS. Native connectivity via LON 
and/or BACnet Link 
 

 
 
 
 
 
 
 
PART 3 EXECUTION 
 
3.01 INSTALLATION 
 

A. The automatic temperature controls (ATC) contractor shall install the sash sensors, velocity 
sensor, interface boxes presence and motion detector, and fume hood monitor on the fume hood 
under initial supervision of the laboratory control system supplier. Reel-type sash sensors and 
there Stainless steel cables shall be hidden from view. 
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B. The ATC contractor shall install the VAV-1000L in an accessible location in the designated 
laboratory room. The VAV-1000L can also be factory mounted and pre-wired for easier field 
installation. 

 
C. The ATC contractor shall install an appropriately sized and fused 24 VAC transformer suitable for 

NEC Class II wiring. 
 
D. The ATC contractor shall delete the labor cost and component cost for the compressed air system 

relegated to the venture valves. 
 
E. All cables shall be furnished and installed by the ATC contractor. The ATC contractor shall 

connect and terminate all cables as required. 
 
F. The mechanical contractor shall install all airflow control devices in the ductwork and shall connect 

all airflow control valve linkages. 
 
G.  The mechanical contractor shall install provide and install all reheat coils, duct transitions and 

piping arrangements. 
 
H. The mechanical contractor shall provide and install insulation as required 
 
I. Each pressurization zone shall have a dedicated, single phase primary or secondary circuit 

provided and installed by the electrical subcontractor.   
 
1.  The Fume Hood Controller shall be installed on hoods as directed by the owner 

or at the locations shown on the drawings.  The controller shall be mounted at eye level 
on the hood’s sash facia.  The sash sensor shall be mounted on the cross support strut 
behind the top front hood panel, vertically to the sash or horizontally to the sash cable. 
The  velocity sensor shall be mounted on the side wall of the hood, approximately six 
inches back from the front sash frame, and approximately six inches above the bottom of 
the sash when in its highest position.  All details needed for installation and use must be 
provided in an Installation and Setup Guide supplied with the Fume Hood Controller.  The 
motion sensor shall be mounted in the center top location of the hood. 

 
2.  The electrical contractor shall wire a dedicated, single phase 120 vac power 

circuit to the laboratory control unit and/or wall mounted power supply. 
 
3.  The mechanical contractor shall connect all airflow control valve linkages. 
 
4.  The mechanical contractor shall install all airflow control devices in the ductwork.  

The mechanical contractor shall provide and install all reheat coils and transitions. 
 

3.02 SYSTEM START-UP AND TRAINING 
 

A. Initial System start-up and commissioning shall be provided by a factory technical commissioning.  
Start-up shall include calibrating the fume hood controller equipment.  Start-up shall also provide 
electronic verification of airflow (fume hood exhaust, supply, make-up, general exhaust, or return), 
integrating to the BMS and temperature control where required. 

 
B. The balancing contractor shall be responsible for final verification and report of all airflows. 

 
 
 
 
 

C. The laboratory airflow control system supplier shall furnish eight hours of owner training by factory 
trained and certified personal at time of system start-up.  The training will provide an overview of 
the job specific airflow control components, verification of initial fume hood controller calibration, 
general procedures for verifying airflows of air valves, and general troubleshooting procedures. 

 
D.  Operation and Maintenance manuals, including as-built wiring diagrams and components lists 

shall be provided for each training attendee. 
 
E.  Warranty shall be 3 years from date of shipment. 
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END OF SECTION 
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SECTION 15715  GAS FLUES 
 
PART 1  GENERAL 
 
1.01 DESCRIPTION: 
 

A. All work specified in this section is subject to the provisions of Section 15010. 
 

B. Gas flues shall be U.L. listed and provided as indicated, shall meet all constraints of construction 
and shall comply with all Specifications Sections. 
 

1.02 COORDINATION:  The gas flues as manufactured by Ampco have been used as the basis of 
design.  Any modifications to roof openings, structural supports, etc., that result from the use of 
equipment by any other manufacturer, shall be coordinated with all other trades; this coordination 
shall occur before delivery of the equipment from the manufacturer.  Any modifications shall be 
performed without incurring any additional cost to the Owner. 
 

1.03 ACCEPTABLE  MANUFACTURERS: 
 

A. Factory fabricated gas flues shall be Ampco VSI-II, or approved equal.   
 

B. Any flues selected must meet or exceed all the requirements of the Contract Documents. 
 

C. In lieu of above, gas flues may be steel.  Steel construction flues shall not  be less than 10 gauge 
carbon steel of all welded construction and provided with hinged cleanout doors and necessary 
expansion joints.  Expansion joints shall be skip type, complete with guides and protected by 
flexible stainless steel welded covers. 
 

D. If welded carbon steel flue is used, provide two (2) coats of a high temperature rust inhibitive 
primer and paint to all outside surfaces of flue extending above roof.  Color of paint shall be 
selected by Architect and applied under Division 15.  Submit color chart for selection and approval 
by Architect. 
 

 
PART 2 - PRODUCTS 

 
2.01 GENERAL: 

 
A. The flue supports shall be tested, approved and listed by Underwriter’s Laboratories.  These 

supports shall be capable of supporting four times the combined weight of the flue installation. 
 

B. All clearances to combustible material shall be maintained so as to comply with all codes and 
regulations. 
 

C. Provide weatherproof roof caps and bird-proof screens on all gas vents. 
 

D. Flues extending above roof surfaces shall terminate in a U.L. listed top or housing assembly, 
according to Appendix D of NFPA NO. 211 or according to local code. 
 

E. Dryer vents shall be standard 16 gauge sheet metal duct with insulation.  See Section 15180 for 
insulation. 
 

2.02 FORCED-DRAFT FLUE PIPE: 
 

A. Forced-draft equipment shall be vented with a positive pressure piping system, Ampco Model VSI-
II. 
 

B. The inner flue pipe shall be Type 304 stainless steel surrounded by a 1” air space and an 
aluminized steel outer jacket. 
 

2.03 ATMOSPHERIC NEGATIVE PRESSURE FLUE PIPE: 
 

A. Natural draft equipment shall be vented with an approved Type “B” double wall flue piping system, 
Ampco Model R. 
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B. The inner flue pipe shall be aluminum surrounded by a 0.5” air space and galvanized steel outer 
jacket. 
 
 

PART 3 - EXECUTION 
 

3.01 INSTALLATION: 
 

A. Gas flues shall be installed in complete conformance with the manufacturer’s recommendations 
and these Contract Documents. 
 

B. Provide all necessary expansion joints, supports, thimbles, etc., for a complete installation. 
 
 

END OF SECTION 
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SECTION 15760  UNIT HEATERS (HOT WATER) 
 
PART 1 - GENERAL 
 
1.01  DESCRIPTION: 
 

A. The requirements of the General Conditions, Supplementary Conditions, and Section 15010 apply 
to all work specified in this Section. 

 
B. Refer to Specification Section 15011, titled “Submittals” for the submittal and approval 

requirements regarding the piping system. 
 
C. Furnish and install all required equipment, appurtenances, and accessories for a complete 

heating system. 
 
D. See other sections of these specifications that may specify accessories or features. 
 
E. Refer to the schedules on the drawings where equipment capacities are not included in this 

section. 
 
F. Review other sections of the specifications and the plans for services required to each piece of 

mechanical equipment.  Any required accessories, appurtenances, or service omitted from the 
plans or specifications that is not called to the attention of the Architect at least 72 hours before 
bidding and corrected by addendum shall be provided as though shown. 

 
1.02  COORDINATION: 
 
 A. Motors required in connection with equipment shall be sufficient size and speed for duty to be 

performed, not exceeding their full-rated load when driven equipment is operated at specified 
capacity under most severe conditions likely to be encountered. 

 
 B. Belt drives shall be adjustable “V” Belt Type.  Selection shall be based on 150% of motor 

horsepower.  Selection shall be factory-set so that specified capacity is at midpoint setting, 
allowing 20% overall speed adjustment.  Motors shall be selected on 110% of the brake 
horsepower required with a service factor of 1.  Motors and/or drives shall be changed if required 
to deliver specified CFM should static pressure differ from that  specified. 

 
 C. All exposed rotating machinery shall be equipped with guards. 
 
 D. Submit all equipment for approval. 
 
 
PART 2 - PRODUCTS 
 
2.01  COORDINATION: The units of one manufacturer have been used as the basis of design.  Any 

modifications electrical connections, building structure, etc., that result from the use of another 
manufacturer shall be coordinated with all other trades.  Thiscoordination shall occur before 
delivery of equipment from the manufacturer.  Any modifications shall be performed without 
incurring any additional cost to the contract. 

 
2.02 PROPELLER TYPE HOT WATER UNIT HEATERS: 
 

A.       Contractor shall furnish and install Trane, Carrier, Modine or as approved unit heaters with sizes 
and capacities as shown on plans. 

 
B.      Units shall be horizontal type propeller type unit heaters furnished with aluminum fan.  Unit heater 

coil shall be factory-tested at 300 psi air under water, have aluminum fins and copper tubing.  
Casings shall be phosphatized and dip painted with heavy duty baked enamel finish.  Motors shall 
be totally enclosed, permanent split capacitor type suitable for use of 115 volt, 50 cycle, single 
phase current. 
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PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
 
 A. The Contractor, prior to installing any equipment, shall examine the conditions under which the 

equipment is to be installed, and shall notify the Architect of conditions detrimental to the proper 
installation of the equipment. 

 
 B. Install all equipment in accordance with the latest manufacturers’ written instructions, and in 

accordance with governing codes and recognized industry standards and practices to ensure that 
the equipment serves the intended functions. 

 
 C. Coordinate all work with other trades as necessary for proper interfacing. 
 
 D. All equipment shall be protected from any form of damage.  Any damaged equipment shall be 

replaced without additional cost. 
 
3.02  START-UP: The initial start-up shall be made by an authorized representative of the equipment 

manufacturer. 
 
3.03  ADJUSTMENT: The equipment shall be tested and adjusted to ensure the scheduled capacities 

as indicated.  All controls shall be tested and adjusted. 
 
 

END OF SECTION 
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SECTION 15840   DUCTWORK 
 
PART 1  GENERAL 
 
1.01  DESCRIPTION: 
 

A. All work specified in this Section is subject to the provisions of Section 15000. 
 

B. Ductwork shall be provided to meet the minimum capacities indicated, shall meet all constraints of 
construction, and shall comply with all Specification Sections. 

 
C.  See Section 15180 for ductwork insulation. 

 
D. No ductwork shall be fabricated until fabrication shop drawings have been prepared, submitted and 

reviewed.   
 
 
PART 2  PRODUCTS 
 
2.01  DUCTWORK - GENERAL: 
 

A. SMACNA Standards indicated shall mean standard published by the Sheet Metal and Air 
Conditioning Contractor's National Association, Inc.  Ductwork shall be constructed in complete 
conformance with the latest edition of the SMACNA Manual.  Duct classification shall be as 
follows: 

 
1. From air handling unit to all terminal units also laboratory exhaust from air control valves 

to exhaust fans:  Medium Pressure - 6" static pressure, Class A seals. 
 

2. From terminal units to diffusers, toilet exhaust ductwork:  Low Pressure - 1" static 
pressure, Class B seals. 

 
3. All other supply, return, and outside air ductwork:  Low pressure - 2" static pressure, 

Class A seals. 
 

B. Ductwork shall be constructed of G90 galvanized sheet steel, unless otherwise specified herein. 
All return and outside air ductwork shall be lined with duct liner.  All supply ductwork from each 
VAV box shall be lined through the first branch or take-off for a minimum of five feet. Ductwork 
shall be round, oval or rectangular as indicated.  Sizes given shall be considered to be the 
minimum, and any conversion from the given shape shall be made without increasing air velocity 
of friction losses.  All duct dimensions indicated are net clear inside dimensions. 

 
C. All laboratory hood & dust collection system exhaust ductwork shall be stainless steel, welded 

construction; main exhaust trunk duct serving laboratory areas shall also be welded stainless 
steel.  Stainless steel ductwork shall also be used to connect main trunk duct to VAV valves 
serving general area exhaust in labs. 

 
D. Ductwork ¼” fabrication shop drawings shall be submitted as part of the shop drawing submittal. 

 
E. Turning vanes shall be installed in all 90 degree square and rectangular elbows and at other 

locations shown. The turning vanes shall be double thickness type, with vanes secured to the 
runners and runners secured to the duct.  Elbows in round ductwork and other radiused elbows 
shall have an inside radius equal to the diameter of the duct. 

F. All branch takeoffs in medium pressure ductwork shall be made with conical, bellmouth, or lateral 
fittings. 

 
G. Low pressure round ducts up to and including 12" in diameter shall be longitudinal lock seam 

construction.  Low pressure round ducts larger than 12" and all medium pressure round ducts 
shall be spiral lock seam construction. 

 
1. Girth joints in ducts up to and including 12" shall be beaded crimp type and each joint 

shall be fastened with sheet metal screws, equally spaced, not more than 8" on centers 
and with a minimum of 3 screws in each joint.  The beaded-crimp joint shall provide at 
least a 1" lap to accommodate the sheet metal screws. 

2. Girth joints in ducts larger than 12" shall be the beaded sleeve type.  The beaded sleeve 
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joints shall be fabricated of the same gauge galvanized sheet steel and the duct shall be a 
minimum of 3 screws in each section. 

 
H. Duct hangers and supports shall be in accordance with Section IV (pages 4-1 through 4-13) 

HANGERS AND SUPPORTS of the referenced SMACNA Standard, except: 
 

1. Hangers shall be spaced not over 8'-0" on centers. 
 

2. For rectangular ducts with longest dimensions up through 60", hangers shall be the 
galvanized steel strap type; with the longest dimension 61" and larger, hangers shall be 
trapeze type constructed of galvanized steel angles with round hanger rods.  Sizes for 
strap hangers and trapeze angles and rods shall be based on duct size as scheduled in 
the SMACNA Standard, Table 4-1 (page 4-8) for strap hangers and Table 4-3 (page 4-10) 
for trapeze hangers. 

 
3. For round ducts, hangers shall be galvanized steel strap hangers.  Sizes and number of 

strap hangers shall be based on duct size as scheduled in the SMACNA Standard, Table 
4-2 (page 4-9).  For duct sizes requiring 2 hangers, the hanger supports shall be 
minimum 3/8" round steel hanger rods. 

 
4. Exposed ductwork on the roof shall be welded, watertight construction and shall be 

painted with an asphaltic based paint to inhibit rust.  Ductwork passing through roof curbs 
shall be flashed water-tight. 

 
2.02  MANUAL DAMPERS AND DAMPER HARDWARE: 
 

A. Splitter dampers shall be constructed of not less than 20 gauge galvanized steel sheet.  The 
length of the damper blade shall be the same as the width of the widest duct section at the split, 
but in no case shall blade length be less than 12". 

 
B. Volume Control Dampers: 

 
1. Dampers shall be single blade butterfly type in ducts up to and including 12" x 12" size; for 

ducts larger than 12" x 12", in either or both dimensions, the dampers shall be the multi-
blade type.  All dampers in O.A. ductwork shall shut tightly and have vinyl edge seals. 

 
2. Single blade butterfly dampers shall be constructed of not less than 16 gauge galvanized 

steel blade mounted in a galvanized steel frame.  For rectangular dampers, the top and 
bottom edges of the blade shall be crimped to stiffen the blade.  Damper shall be 
provided with an extended rod to permit installation of a damper regulator. 

 
3. Dampers larger than 12" in either direction shall be multi-blade dampers and shall be the 

opposed blade type, constructed of not less than 16 gauge galvanized steel blade 
mounted in galvanized steel channel frame. Blade spacing shall not exceed 6" and the top 
and bottom edges of the blade shall be crimped to stiffen the blades. Damper blades shall 
be interconnected by rods and linkages to provide simultaneous operation of all blades.  
Damper shall be provided with an extended rod to permit installation of a damper 
regulator. 

 
C. Hardware for Manual Dampers: 

 
1. Splitter damper hardware - When neither dimension of  a damper exceeds 18", the 

damper shall be provided with a ball joint bracket attached to the outside of the duct.  The 
bracket shall have a set screw for securing damper rod in position.  The damper 
operating rod shall be not less than 1/4" diameter steel rod and shall be secured to the 
damper blade with a clip.  When either dimension of a damper exceeds 18", the damper 
shall be provided with 2 ball joint brackets and rods.  The rods shall be located at quarter 
points on the damper. 

 
2. Duct mounted regulators with operating handle and locking quadrant shall be provided on 

manual volume control dampers. 
 

3. Damper hardware shall be Ventfabrics, Young Regulator of Duro-Dyne provided the 
equipment meets or exceeds the Contract Documents. 
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D. Dampers shall be Ruskin or approved equal by Air Balance, Price, or American Warming and 
Ventilating. 

 
2.03  FLEXIBLE DUCTWORK: 
 

A. Flexible ductwork shall be Class 1, UL 181 air duct with an aluminized mylar or polyester inner 
liner laminated to a corrosion resistant steel wire helix.  Aluminum helix is not acceptable. 

 
B. A 1" thick, one (1) pound density fiberglass insulation and vinyl outer jacket shall cover the wire 

helix. 
 

C. The maximum allowable length of low pressure flexible ductwork shall be 4'-0" and shall be limited 
to short run-outs and end runs connected to round neck ceiling supply diffusers.  Provide a spin-in 
fitting with integral volume damper at all flexible run-out connections in low pressure ductwork. 

 
D. The maximum allowable length of medium pressure flexible ductwork shall be 1'-0" and shall be 

limited to short run-outs connecting FPB and VAV units to medium pressure sheet metal 
ductwork. 

 
E. Flexible ductwork shall be designed for pressures up to 4" W.G. for low pressure ductwork and 

10" W.G. for medium pressure ductwork. 
 

F. Low pressure flexible ductwork shall be Clecon Model Flex 28 VF Series or Genflex Type SLS-
181 or Wiremold type WGC and medium pressure flexible ductwork shall be Clecon Model FLEX 
28 VF Series, Genflex 1HPL-181 or Wiremold type WGC. 

 
2.04  FLEXIBLE DUCT CONNECTIONS: Flexible duct connections shall be non-combustible, 

installed at all belt-driven equipment and where shown.  Material shall be glass fabric double 
coated with neoprene (30 0z. per square yard minimum) and shall be Vent Fabrics, Duro-Dyne or 
Young Regulator, provided the equipment meets or exceeds the Contract Documents.  Provide 
duct supports on each side of flexible connections. 

 
2.05  FIRE DAMPERS: 
 

A. Fire dampers (FD) shall be provided at all penetrations through fire rated walls and partitions.  Fire 
dampers shall be UL labeled and shall be Type B (blades out of the air stream) or Type C (round 
or oval duct).  Damper shall be Ruskin Model 1BD2 or approved equal.  

 
1. Hat channel frame shall be 16 gauge (1.5 mm) minimum galvanized steel with tabbed 

corners for reinforcement.  Bearings shall be stainless steel sleeve.  Blades shall be airfoil 
shaped double skin construction with 14 gage (1.9 mm) equivalent thickness.  Blade edge 
seals shall be silicone rubber and galvanized steel mechanically locked in blade edge 
(adhesive or clip fastened seals not acceptable) and shall withstand 450 F (232 C).  Jamb 
seals shall be flexible metal compression type. 

 
2. Each damper shall be 1-1/2 hour rated under UL555, and shall further be classified by 

Underwriters Laboratories as a Leakage Rated Damper for use in smoke control systems.  
Leakage rating under UL555S shall be Class 1 (4 cfm/sq. ft. at 1" w.g. and 8" cfm/sq. 

 
3. Dampers shall operate (open and close) under HVAC system operating conditions with 

pressures of at least 8" w.g. in the closed position and 4000 fpm air velocity in the open 
position. 

 
4. In addition to the leakage ratings, the dampers and their actuators shall be qualified as a 

single entity under UL555S to 350 F (177 C) elevated temperature.  Actuators shall be 
installed at time of damper fabrication.  Dampers shall be equipped with factory supplied 
caulked sleeve.  All wiring or piping material required to interconnect the actuator with 
detection and/or alarm or other systems shall be furnished by others.  Damper shall be 
Model FSD60 or approved equal. 

5. FireStat:  Each combination fire/smoke damper in smoke exhaust system or smoke wall 
shall be equipped with a UL Classified FireStat equal to Ruskin Model TS150. The 
FireStat shall electrically and mechanically lock damper in a closed position when duct 
temperatures exceed 212 F (100 C) and still allow appropriate authority to override the 
FireStat and operate the damper as required for smoke control functions.  Damper must 
be operable while temperature is above 250 F (121 C). FireStat package shall include two 
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position indicator switches linked directly to the damper blade to remotely indicate damper 
blade position.  FireStat and position indicator switches shall permit electrical interface 
with smoke detectors, building fire alarm systems, and remote indicating/control stations.  
FireStat shall be equipped with High Limit Temperature Sensor that meets all NFPA92A 
requirements by returning damper to fire protection mode when temperatures reach 350 F 
(177 C), which is the operational limit of the damper and actuator assembly. 

 
6. Electric actuator shall be 120 volts ac, 70 watts running and 25 watts while in the holding 

mode.  The actuator shall be designed to spring the damper closed upon loss of power in 
less than 20 seconds.  Stall type actuators are unacceptable.  Damper actuators shall be 
factory installed on the damper and tested to verify cycle timing.  

 
B. Acceptable manufacturers of fire dampers are:  Ruskin, or approved equal provided the 

equipment meets or exceeds the Contract Documents. 
 
2.06  ACCESS DOORS: 
 

A. Provide a duct access door at each fire and/or smoke damper where required for access.  Access 
doors 18" x 18" and larger shall have a continuous hinge on one side with latch on the other side.  
Access door shall be designed for five (5) times the pressure of the duct in which it is mounted. 
Access doors shall be of sufficient size to provide access to the dampers for resetting or replacing 
thermal links.  Access doors shall be double metal faced, internally insulated same as duct, and 
provided for gasket seal.  Access doors downstream of fire dampers in medium pressure 
ductwork shall be the implosion type. 

 
B. Coordinate the location of access doors above inaccessible ceilings with the Architect. 

 
2.07  COMPUTER CHECK: 
 

A. Allow the cost of making an acceptable computer check of the air terminal units and duct design 
as shown on the sheetmetal shop drawings. 

 
B. Do not fabricate ductwork for computer designed medium pressure systems without written 

approval of computer check from engineer. 
 
2.08  AIR EXTRACTORS:  Provide in duct mounted supply outlets and takeoff or extension collars to 

supply outlets.  Air extractors shall be factory-fabricated and factory or field assembled units 
consisting of curved turning vanes or louver blades for uniform air distribution and change of 
direction with minimum turbulence and pressure loss.  Where adjustable devices such as air 
deflectors or extractors are inaccessible they shall be provided with means for adjustment and 
position lock external to the duct in which they are located.  Similar to Young Regulator Model No. 
1. 

 
2.09  DUCT INSTRUMENT TEST HOLES:  Provide for each system four (4) test holes two (2) in supply 

duct and two(2) in return air plenum at opposite ends near air handling units with screwed caps.  
Also, at duct mounted coils and electric duct heaters provide one (1) on either side of the coil or 
duct heater. 

 
2.10  REGISTER AND GRILLE CONNECTION: 
 

A. Where take-offs are inside of a duct, clinch lock short tee sections onto trunk.  Install collars with 
slip joints and 3/4" flange at outlet end.  At plastered surfaces set collars exactly flush with plaster 
surface (mechanic must be on job to make adjustments during plaster application).  Set flange 
face so as to receive register gasket, and be concealed by register flange.  collars may be deleted 
where mounting frames are furnished with registers. 

 
B. Install boots above lay-in ceilings simultaneously with ceiling work; mechanic must be on job 

during this phase of construction work. 
C. At return relief and exhaust grilles 48" or more in either dimension, collars shall be 1 x 2 x 1/8 inch 

steel angle frames with corners mitered, welded and ground smooth.  Frames in ceilings shall be 
independently suspended from the ceiling structure, or the duct shall have special reinforcing to 
prevent sagging of the boot. 

 
D. Interior of ductwork visible through grilles and diffusers shall be painted flat black. 
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PART 3  EXECUTION 
 
3.01  INSTALLATION: 
 

A. Install all ductwork and accessories as shown and in accordance with applicable SMACNA 
standards. 

 
B. All joints in ductwork shall be sealed with a fire retardant duct sealant.  Tape is not acceptable. 

 
C. Duct liner shall be cut to provide overlapped and compressed longitudinal corner joints.  Liner 

shall be installed with coated surface facing the air stream.  Duct liner shall be adhered to the 
ductwork with a 100% coverage of the sheet metal surfaces using a fire retardant adhesive 
applied by spraying.  Coat all exposed leading edges and all transverse joints with fire retardant 
adhesive.  All leading and trailing edges shall be secured with sheet metal airfoils. 

 
D. Sound Proof Construction for Duct Penetrations is required for openings between ductwork and 

interior spaces.  The method for sound proofing shall be as follows: 
 

1. Fill openings with fibrous glass blanket or board for full depth of penetration. 
 

2. Caulk each side of opening with non-hardening, non-aging caulking compound equal to 
Johns-Manville "Duxeal". 

 
3. Penetrations through fire-rated partitions and shafts shall be sealed with Dow-Corning 

RTV fire-retardant foam. 
 

4. Duct system sound levels shall be maintained at such as level as to not exceed a 
maximum of NC 35 for all spaces.  Duct fabrication and installation shall be altered if 
noise levels are exceeded at no cost to the Contract. 

 
5. All exterior kitchen exhaust ductwork shall be painted with rust inhibiting primer. 

 
6. Unavoidable obstruction:  Where structural elements or pipes must pass through a duct, 

provide two-piece streamliners, and enlarge duct to compensate for net loss of area.  
Round pipes and rods smaller than three (3) inches need not have special treatment.  
Note:  This provision will not be used to justify obstructions which can be avoided. 

 
E. Splitter Dampers: 

 
1. Provide where shown on drawings.  Fabricate blades of same thickness galvanized steel 

as the duct where used (min. 20 ga.), securely attached to a rod at the air leading edge to 
present a round nose to air flow.   Length shall be sufficient to close either branch duct. 

 
2. Anchor splitters at the air entering edge by 3/16 inch adjustable galvanized steel rods that 

pass through set screw clamps on the outside of duct.  Use one (1) rod and clamp on 
splitters with leading edge up to 15 inches, (2) rods up to 30 inches, and on 15 inch 
centers above 30 inches. 

 
3.  When splitter dampers occur above other than lay-in ceilings, provide Young Model No. 

890-A damper assembly complete with supports, bearings and Young No. 1 regulators 
with an additional end bearing and chromium plated ceiling escutcheon. 

 
 
 
 END OF SECTION 
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SECTION 15870   GRILLES, REGISTERS AND DIFFUSERS 
 
PART 1  GENERAL 
 
1.01 DESCRIPTION: 
 

A. All work specified in this Section is subject to the provisions of Section 15010. 
 

B. Grilles, registers and diffusers shall be provided to meet the minimum capacities indicated, shall 
meet all constraints of construction. 

 
1.02 COORDINATION:   The grilles, registers and diffusers of one manufacturer have been used as the 

basis of design.  Any modifications to ductwork, controls, building structure, etc., that result from 
the use of any other units shall be coordinated with all trades.  This coordination shall occur 
before delivery of equipment from the manufacturer.  Any modifications shall be performed 
without incurring any additional costs to the Contract. 

 
1.03 ACCEPTABLE MANUFACTURERS: 
 

A. Manufacturers listed below are acceptable.  Approved equal products which are ADC tested, 
rated and certified may be Krueger, Metalaire, Titus or Price. 

 
B. All devices selected must meet or exceed all the requirements of these contract documents. 

 
PART 2  PRODUCTS 
 
2.01 DESCRIPTION: 
 

A. Color of all grilles, registers and diffusers are to be selected by Architect.  Also, ceiling mounted 
items shall be selected to fit the ceiling in which they are applied. 

 
B. Air distribution devices shall be as follows: 

 
1. Exhaust air register shall have a fixed core of 1/2" x 1/2" x 1/2" aluminum squares.  

Register shall have opposed blade dampers.  Register shall be Titus Series 50F or equal. 
 

2. Return air grilles (ceiling mounted) shall have a fixed core of 1/2" x 1/2" x 1/2" aluminum 
squares.  Grille shall be Titus Series 50F or equal.  Finish shall be white baked enamel. 

 
3. Supply air diffusers (square) shall be Titus Series TDC or TDCA as scheduled extruded 

aluminum rectangular to round neck diffusers with T-Bar flange frames. 
 

4. Sidewall air registers shall be Titus Series 300 with 1" frame border and aluminum face 
bars on 3/4" centers.  Unit shall have white finish. 

 
C. The Contractor shall verify that all air distribution devices are suitable for the ceiling and wall types 

in which they are installed. 
 

D. All air distribution devices shall be shown in grille, register and diffuser schedule. 
 
PART 3  EXECUTION 
 
3.01 INSTALLATION: 
 

A. Grilles, registers and diffusers shall be installed as indicated in conformance with the 
manufacturer's recommendations.  Coordinate the actual units to be provided with all trades. 

 
B. All grilles, registers and diffusers shall be selected and submitted at an NC level of 35 or less. 

 
C. The grilles, registers and diffusers shall be tested and adjusted to provide the scheduled 

capacities. 
 
 END OF SECTION 
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SECTION 15900    AUTOMATIC TEMPERATURE CONTROLS 
 
PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. General:  The control system shall be as indicated on the drawings and described in the 
specifications.   

 
B. Direct Digital Control (DDC) technology shall be used to provide the functions necessary for 

control of mechanical systems on this project.   
 
C. The control system shall accommodate simultaneous multiple user operation.  Access to the 

control system data should be limited only by operator password.  Multiple users shall have 
access to all valid system data.  An operator shall be able to log onto any workstation on the 
control system and have access to all appropriate data. 

 
D. The control system shall be designed such that each mechanical system will be able to operate 

under stand-alone control.  As such, in the event of a network communication failure, or the loss 
of any other controller, the control system shall continue to independently operate under control. 

 
E. Communication between the control panels and all workstations shall be over a high-speed 

network. All nodes on this network shall be peers.  The operator shall not have to know the panel 
identifier or location to view or control an object.  Application Specific Controllers shall be 
constantly scanned by the network controllers to update point information and alarm information.  

 
1.02 SYSTEM PERFORMANCE 
 

A. Performance Standards.  The system shall conform to the following:  
 
1. Performance.  Programmable Controllers shall be able to execute DDC PID control loops 

at a selectable frequency from at least once every [5] seconds.  The controller shall scan 
and update the process value and output generated by this calculation at this same 
frequency. 

 
2. Multiple Alarm Annunciation.  All workstations on the network shall receive alarms within 

[5] seconds of each other. 
 
1.03 WARRANTY 
 

A. Warrant all work as follows: 
 
1. Labor & materials for control system specified shall be warranted free from defects for a 

period of twelve (12) months after final completion acceptance by the Owner.  Control 
System failures during the warranty period shall be adjusted, repaired, or replaced at no 
charge or reduction in service to the Owner.  The Contractor shall respond to the Owner's 
request for warranty service within 24 hours during customary business hours. 

 
 
PART 2  PRODUCT 
 
2.01 OPERATOR INTERFACE 
 

A. Operator Interface.  A touch screen display is factory mounted on the front of the controller. The 
operator display has graphical images that show the type of equipment controlled by the head end 
controller. The screen will be used for viewing equipment and system status information, making 
changes to time of day schedules, changing system setpoints, viewing the alarm and event log, 
performing timed overrides. 

 
 
 
 
 
 

B. System Software 
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1. Operating System.  Furnish a commercially available, concurrent multi-tasking operating 

system.  The operating system shall also support the use of other common software 
applications that operate under DOS or Microsoft Windows.   Acceptable operating 
systems are Windows NT, and Windows 95/98. 

 
2. System Graphics.  The Operator Workstation software shall be graphically oriented.  The 

system shall allow display of up to 10 graphic screens at once for comparison and 
monitoring of system status.  Provide a method for the operator to easily move between 
graphic displays and change the size and location of graphic displays on the screen.  The 
system graphics shall be able to be modified while on line.  An operator with the proper 
password level shall be able to add, delete, or change dynamic points on a graphic. 
Dynamic points shall include analog and binary values, dynamic text, static text, and 
animation files.  Graphics shall have the ability to show animation of equipment.  Graphics 
shall be capable of launching other PC applications. 

 
a) Custom Graphics.  Custom graphic files shall be created with the use of 

commonly available graphics packages such as PC Paint. The graphics 
generation package shall create and modify graphics that are saved in industry 
standard formats such as PCX, BMP, GIF and JPEG.   The graphics generation 
package shall also provide the capability of capturing or converting graphics from 
other programs such as Designer, or AutoCAD. 

 
b) Graphics Library.  Furnish a complete library of standard HVAC equipment such 

as chillers, boilers, air handlers, terminals, fan coils, and unit ventilators. This 
library shall also include standard symbols for other equipment including fans, 
pumps, coils, valves, piping, dampers, and ductwork. The library shall be 
furnished in a file format compatible with the graphics generation package 
program. 

 
c) Engineering Units.  Allow for selection of the desired engineering units (i.e. Inch 

pound or SI) in the system.  Unit selection shall be able to be customized by 
locality to select the desired units for each measurement.  Engineering units on 
this project shall be: [ Standard Inch Pound]  [SI] [Custom as follows:]. 

 
C. System Applications.  Each workstation shall provide operator interface and off-line storage of 

system information.  Provide the following applications at each workstation. 
 
1. Automatic System Database Save and Restore.  Each workstation shall store on the hard 

disk a copy of the current database of each building controller.  This database shall be 
updated whenever a change is made in any panel in the system.  The storage of this data 
shall be automatic and not require operator intervention.  In the event of a database loss 
in a building management panel, the first workstation to detect the loss shall automatically 
restore the database for that panel. 

 
2. Manual Database Save and Restore.  A system operator with the proper password 

clearance shall be able to archive the database from any system panel and store on 
magnetic media. The operator shall also be able to clear a panel database and manually 
initiate a download of a specified database to any panel in the system. 

 
3. System Configuration.  The workstation software shall provide a graphical method of 

configuring the system.  The user with proper security shall be able to add new devices, 
and assign modems to devices.  This shall allow for future system changes or additions. 

 
4. On-Line Help and Training.  Provide a context sensitive, on line help system to assist the 

operator in operation and editing of the system.  On-line help shall be available for all 
applications and shall provide the relevant data for that particular screen. Additional help 
information shall be available through the use of hypertext.  Provide an interactive tutorial 
CD, which will act as on-line training/help for the systems operator. 

 
5. Security.  Each operator shall be required to log on to the system with a user name and 

password in order to view, edit, add, or delete data.  System security shall be selectable 
for each operator.  The system supervisor shall have the ability to set passwords and 
security levels for all other operators. Each operator password shall be able to restrict the 
operator’s access for viewing and/or changing each system application, full screen editor, 
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and object.  Each operator shall automatically be logged off of the system if no keyboard 
or mouse activity is detected. This auto logoff time shall be set per operator password. All 
system security data shall be stored in an encrypted format. 

 
6. System Diagnostics.  The system shall automatically monitor the operation of all 

workstations, printers, modems, network connections, building management panels, and 
controllers.  The failure of any device shall be annunciated to the operator. 

 
7. Alarm Processing.  Any object in the system shall be configurable to alarm in and out of 

normal state.  The operator shall be able to configure the alarm limits, warning limits, 
states, and reactions for each object in the system. 

 
a) Alarm Reactions.  The operator shall be able to determine what actions, if any, 

are to be taken, by object (or point), during an alarm. Actions shall include 
logging, printing, starting programs, displaying messages, dialing out to remote 
stations, paging, forwarding to an e-mail address, providing audible annunciation 
or displaying specific system graphics. Each of these actions shall be 
configurable by workstation and time of day.  An object in alarm that has not been 
acknowledged within an operator specified time period shall be re-routed to an 
alternate operator specified alarm receipt device. 

 
b) Binary Alarms.  Each binary object shall be set to alarm based on the operator-

specified state.  Provide the capability to disable alarming when the associated 
equipment is turned off or is being serviced. 

 
c) Analog Alarms.  Each analog object shall have both high and low alarm limits and 

warning limits.  Alarming must be able to be automatically and manually disabled. 
 

8. Trend Logs.  The operator shall be able to define a custom trend log for any data in the 
system.  This definition shall include interval, start-time, and stop-time.  Trend intervals of 
1, 5, 15, 30, and 60 minutes as well as once a shift (8 hours), once a day, once a week, 
and once a month shall be selectable.  All trends shall start based on the hour.  Each 
trend shall accommodate up to 64 system objects. The system operator with proper 
password shall be able to determine how many samples are stored in each trend.  Trend 
data shall be sampled and stored on the Building Controller panel and be archived on the 
hard disk. Trend data shall be able to be viewed and printed from the operator interface 
software.  Trends must be viewable in a text-based format or graphically.  They shall also 
be storable in a tab delimited ASCII format for use by other industry standard word 
processing and spreadsheet packages.  

 
9. Dynamic Graphical Charting.  The operator shall be able to select system values to be 

charted in real time.  Up to three values at one time can be selected for each chart.  The 
type of chart (bar, line, 3-D, etc.) shall be selectable. 

 
10. Alarm and Event Log.  The operator shall be able to view all logged system alarms and 

events from any location in the system.  The operator shall be able to sort and filter 
alarms. Events shall be listed chronologically.  An operator with the proper security level 
may acknowledge and clear alarms.  All that have not been cleared by the operator shall 
be archived to the hard disk on the workstation.   

 
11. Object and Property Status and Control. Provide a method for the operator with proper 

password protection to view, and edit if applicable, the status of any object and property in 
the system.  These statuses shall be available by menu, on graphics, or through custom 
programs. 

 
12. Clock Synchronization.  The real time clocks in all building control panels and 

workstations shall be synchronized on command of an operator.  The system shall also 
be able to automatically synchronize all system clocks; daily from any operator designated 
device in the system.  The system shall automatically adjust for daylight savings and 
standard time if applicable. 

 
13. Reports and Logs.  Provide a reporting package that allows the operator to select, modify, 

or create reports.  Each report shall be definable as to data content, format, interval, and 
date.  Report data shall be archived on the hard disk for historical reporting.  Provide the 
ability for the operator to obtain real time logs of designated lists of objects.  Reports and 
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logs shall be stored on the PC hard disk in a format that is readily accessible by other 
standard software applications including spreadsheets and word processing.  Reports and 
logs shall be readily printed to the system printer.  The operator shall be able to designate 
reports that shall be printed or stored to disk at selectable intervals. 

 
a) Custom Reports: Provide the capability for the operator to easily define any 

system data into a daily, weekly, monthly, or annual report.  These reports shall 
be time and date stamped and shall contain a report title and the name of the 
facility. 

 
2.02 SYSTEM SOFTWARE 
 

A. Furnish the following applications software for building and energy management. All software 
applications shall reside and run in the system controllers.  Editing of applications shall occur at 
the operator workstation. 

 
B. System Security 
 

1. User access shall be secured using individual security passwords and user names. 
 
2. Passwords shall restrict the user to only the objects, applications, and system functions 

as assigned by the system manager. 
 
3. User logon/logoff attempts shall be recorded. 
 
4. The system shall protect itself from unauthorized use by automatically logging off 

following the last keystroke.  The delay time shall be user definable. 
 

C. Scheduling.  Provide the capability to schedule each object or group of objects in the system. 
Each of these schedules shall include the capability for start, stop, optimal start, optimal stop, and 
night economizer actions.  Each schedule may consist of up to [10] events.  When a group of 
objects are scheduled together, provide the capability to define advances and delays for each 
member.  Each schedule shall consist of the following: 
 
1. Weekly Schedule.  Provide separate schedules for each day of the week. 
 
2. Exception Schedules.  Provide the ability for the operator to designate any day of the year 

as an exception schedule.  This exception schedule shall override the standard schedule 
for that day.  Exception schedules may be defined up to a year in advance.  Once an 
exception schedule is executed it will be discarded and replaced by the standard schedule 
for that day of the week. 

 
3. Holiday Schedules.  Provide the capability for the operator to define up to [99] special or 

holiday schedules.  These schedules may be placed on the scheduling calendar and will 
be repeated each year.  The operator shall be able to define the length of each holiday 
period.  

 
4. Optimal Start/Stop.  The scheduling application outlined above shall support an optimal 

start/stop algorithm.  This shall calculate the thermal characteristics of a zone and start 
the equipment prior to occupancy to achieve the desired space temperature at the 
specified occupancy time.  The algorithm shall calculate separate sets of heating and 
cooling rates for zones that have been unoccupied for less then and greater than 24 
hours.  Provide the ability to modify the start/stop algorithm based on outdoor air 
temperature.  Provide an early start limit in minutes to prevent the system from starting 
before an operator determined time limit. 

 
5. Timed Override. Building will be divided into seven zones for timed override activation 

using the touchscreen. Timed override period will be user defined. 
 

D. Alarm Reporting.  The operator shall be able to determine the action to be taken in the event of an 
alarm.  Alarms shall be routed to the appropriate workstations based on time and other conditions. 
An alarm shall be able to start programs, be logged in the event log, printed, generate custom 
messages graphics. 
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E. Remote Communications.  The system shall have the ability to dial out in the event of an alarm.  
Receivers shall include PC Workstations, and alphanumeric pagers.  The alarm message shall 
include the name of the calling location, the device that generated the alarm, and the alarm 
message itself.  The operator shall be ably to remotely access and operate the system using dial 
up communications. 

 
F.   Maintenance Management. The system shall monitor equipment status and generate 

maintenance messages based upon user designated run time, starts, and/or calendar date limits. 
 
G.     PID Control.  A PID (proportional-integral-derivative) algorithm with direct or reverse action and 

anti-wind-up shall be supplied. The algorithm shall calculate a time-varying analog value used to 
position an output or stage a series of outputs. The controlled variable, set-point, and PID gains 
shall be user-selectable.  The set-point shall optionally be chosen to be a reset schedule. 

 
H.      Staggered Start.  This application shall prevent all controlled equipment from simultaneously 

restarting after a power outage.  The order in which equipment (or groups of equipment) is 
started, along with the time delay between starts shall be user-selectable. 

 
I.     System Calculations.  Provide software to allow instantaneous power (e.g. KW), flow rates (e.g. 

L/s [GPM]) to be accumulated and converted to energy usage data.  Provide an algorithm that 
calculates a sliding-window KW demand value.  Provide an algorithm that calculates energy 
usage and weather data (heating and cooling degree days).  These items shall all be available for 
daily, previous day, monthly and the previous month.   
 

J. Anti-Short Cycling.  All binary output points shall be protected from short cycling. This feature shall 
allow minimum on-time and off-time to be selected. 

 
K. Building Controller Operator Display.  The building controller shall include an operator display 

allowing the user to perform basic daily operations tasks on the building automation system.  At a 
minimum this operator display shall: 
 
1. Be installed on the building controller and require no additional power source. 
 
2. Consist of a one-quarter VGA touch screen with 320 X 240-pixel resolution.  The 

brightness and the contrast of the backlit touch screen shall be adjustable to allow for 
easy reading of information on the screen. 

 
3. Be capable of having unique user identification and passwords that can be programmed 

to limit access to the system and operator functions. 
 
4. Display the current state of an input/output point and equipment controller connected to 

the system. 
 
5. Give the operator the ability to override the current state of an output point or HVAC 

equipment controller connected to the building controller. 
 
6. Allow the operator to modify the start and stop times of any time-of-day schedule within 

the system. 
 
7. Provide a visual indication that a system alarm exists and allow for an optional audible 

alarm annunciation. 
 
8. Provide the ability to view and acknowledge alarms that are annunciated at that building 

controller. 
 
9. Allow the operator to view custom graphical displays with dynamic status information. 
 
10. Automatically update displayed system information every 10 seconds. 

 
2.03 INPUT/OUTPUT INTERFACE 
 

A. Hard-wired inputs and outputs may tie into the system through Building, Custom, or Application 
Specific Controllers. The points list will be included and demonstrated to the owner and 
professional. 
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B. All input points and output points shall be protected such that shorting of the point to itself, another 
point, or ground will cause no damage to the controller.  All input and output points shall be 
protected from voltage up to 24V of any duration, such that contact with this voltage will cause no 
damage to the controller. 

 
2.04 LOCAL CONTROL PANELS 

 
A. All indoor control cabinets shall be fully enclosed NEMA 1 Type construction with [hinged door], 

key-lock latch, and removable sub-panels. A single key shall be common to all field panels and 
sub-panels. 

 
1. Interconnections between internal and face-mounted devices pre-wired with color-coded 

stranded conductors neatly installed in plastic troughs and/or tie-wrapped.  Terminals for 
field connections shall be UL listed for 600-volt service, individually identified per 
control/interlock drawings, with adequate clearance for field wiring.  Control termination’s 
for field connection shall be individually identified per control drawings. 

 
2. Provide on/off power switch with over-current protection and main air gauge for control 

power sources to each local panel. 
 
2.05 UNINTERRUPTED POWER SUPPLY (UPS): ATC Contractor shall furnish a quantity of two (2) 

uninterruptable power supplies (UPS) for the front end BAS control panel.  ATC Contractor shall 
modify front end BAS control panel to allow for connection to UPS. 

 
PART 3  EXECUTION 
 
3.01 WIRING: All control and interlock wiring shall comply with the national and local electrical codes 

and Division 16 of these specifications.  Where the requirements of this section differ with those in 
Division 16, the requirements of this section shall take precedence. EMT Conduit where exposed 
and plenum cable elsewhere. 
 

3.02 CONTROLLERS 
 

A. Provide a separate Controller for each major piece of HVAC equipment.  Points used for control 
loop reset such as outside air or space temperature are exempt from this requirement. 

 
B. Building Controllers and Custom Application Controllers shall be selected to provide a minimum of 

[15%] spare I/O point capacity for each point type found at each location.  If input points are not 
universal, [15%] of each type is required.  If outputs are not universal, [15%] of each type is 
required.  A minimum of one spare is required for each type of point used. 

 
C. Future use of spare capacity shall require providing the field device, field wiring, points database 

definition, and custom software.  No additional Controller boards or point modules shall be 
required to implement use of these spare points. 

 
3.03 PROGRAMMING 
 

A. Provide sufficient internal memory for the specified control sequences and trend logging.  There 
shall be a minimum of 25% of available memory free for future use. 

 
B. Point Naming: System point names shall be modular in design, allowing easy operator interface 

without the use of a written point index. 
 
C. Software Programming 

 
1. Provide programming for the system as per specifications and adhere to the strategy 

algorithms provided. All other system programming necessary for the operation of the 
system but not specified in this document shall also be provided by the Control System 
Contractor.  Imbed into the control program sufficient comment statements to clearly 
describe each section of the program.  The comment statements shall reflect the 
language used in the sequence of operations. 

 
D. Operators' Interface 
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1. Standard Graphics.  Provide graphics for each major piece of equipment and floor plan in 
the building.  This includes each Chiller, Air Handler, VAV Terminal, Fan Coil, Boiler, and 
Cooling Tower.  These standard graphics shall show all points dynamically as specified in 
the points list. 

 
2. The controls contractor shall provide all the labor necessary to install, initialize, start-up, 

and trouble-shoot all operator interface software and their functions as described in this 
section. This includes any operating system software, the operator interface data base, 
and any third party software installation and integration required for successful operation 
of the operator interface.  

 
3. As part of this execution phase, the controls contractor will perform a complete test of the 

operator interface. Test duration shall be a minimum of [16] hours on-site. Tests shall be 
made in the presence of the Owner or Owner's representative.   

 
E. Demonstration:  A complete demonstration and readout of the capabilities of the monitoring and 

control system shall be performed. The contractor shall dedicate a minimum of 16 hours on-site 
with the Owner and his representatives for a complete functional demonstration of all the system 
requirements. This demonstration constitutes a joint acceptance inspection, and permits 
acceptance of the delivered system for on-line operation.  

 
3.04 TRAINING: Provide a minimum of  (one) 1 classroom training session,   8  hours each. 

 
3.05 DUCT SMOKE DETECTION 
 

A.  Provide complete submittal data to controls system contractor for coordination of duct smoke 
detector interface to HVAC systems. Smoke Detectors furnished by Div 16, mounted by Div 15, 
powered by Div 16, control wiring by ATC(Div 15). 

 
B. Div 16 contractor shall provide a dry-contact alarm output in the same room as the HVAC 

equipment to be controlled. 
 
PART 4  SEQUENCE OF OPERATION 
  
4.01 AIR COOLED HELICAL ROTARY CHILLER(S) SYSTEM CONTROL 
  

A. General - The standalone microprocessor based chiller control panel shall monitor and control the 
chiller(s) in a standalone mode or as directed by the chiller sequencing software. 

  
 The chiller sequencing software shall perform the following control strategies, provide the points 

as listed on the chiller point list and support their specified monitoring and diagnostics. 
 
B. System Scheduling - The chiller sequencing software will start the chiller system based upon a 

time of day schedule. 
  
 The chiller plant shall start in response to the optimum start, night setback or timed override 

operation of any system air handler. 
 
C. Chiller Sequencing - The chiller sequencing software will start and stop system water pumps and 

chillers based upon system load. 
 

1. When the chilled water system is enabled the chiller system control will: 
 

a. Start the system chilled water pump. 
b. Start the lead chiller chilled water pump and prove flow through the evaporator. 
c. Start the lead chiller after chilled water is proven. 

 
D. Chiller Soft Start - The chiller sequencing software shall provide a user adjustable loading time at 

system start-up.  This prevents the unnecessary operation of chillers and limits system electrical 
demand during chilled water loop pulldown. 

 
E. Chilled Water Reset - Provide reset of the chilled water supply temperature setpoint based on 

return chilled water.  The no reset design system water setpoint shall be 1 degrees F with a reset 
rate of 1 degrees F of reset in system supply water setpoint per 1 degree F of drop in reset sensor 
temperature. The reset parameters shall be user selectable. 
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F. Chiller Demand Limiting - As part of the demand limiting scheme on the building, the chiller 

sequencing software shall be able to monitor and reduce peak power demand through the limiting 
of chiller system capacity. 

 
G. Chiller Status Standard Report -  Provide an operating status report for each chiller.  The report(s) 

shall provide the current value for the following information to provide the operator with critical 
chiller operating data. 

 
1. Compressor On/Off Status. 
2. Compressor Starts/Run Hours  
3. Current Draw - % RLA 
4. Current Limit Setpoint - % RLA 
5. Leaving Chilled Water Temperature 
6. Entering Chilled Water Temperature 
7. Water Heater Entering/Leaving Temperatures 
8. Chilled Water Setpoint. 
9. Saturated Refrigerant Temperature; Condenser - Circuit 1, 2 
10. Operating Mode 
11. Chiller Name and Present Value 
12. Outdoor Air Temperature  
13. Communication State 
 

H. Diagnostics/Protection - the BAS system shall be able to alarm from all sensed points and 
diagnostic alarms sensed by the chiller controller. 

 
1. Alarm limits shall be designated for all sensed points. 

 
I. System diagnostic and alarm indication 

 
1. The chiller plant control system shall display the chiller plant diagnostic and alarm status 

at the operator CRT and at the chiller plant control system panel display. The CRT 
diagnostic and alarm display shall include an English language description, indication as 
to whether the alarm is an individual chiller alarm or a chiller system alarm, and the time 
and date of the alarm. 

 
a. Individual chiller and chiller plant system alarms shall be classified as either 

latching or non-latching.  Both Latching and non- latching alarms will shut down 
the chiller. 

 
b. Latching chiller and chiller system alarms will cause an alarm message to be 

printed on the optional chiller plant control system printer, and will automatically 
log the alarm message in the battery backed-up (minimum 72 hour back-up) 
software Event Log. 

 
c. The chiller plant control system shall have an "audible alarm" feature which, when 

activated by the operator, will generate an audible tone at the CRT and initiate an 
autodial sequence via an autodial modem when a latching alarm occurs. 

 
d. All latching alarms shall only be resettable at the Chiller control panel.  The chiller 

plant control system shall automatically record a "return-to-normal" message in 
the software Event Log when a latching alarm is reset by the operator. 

 
e. The chiller plant control system shall have a "print changes" and "save changes" 

feature which, when activated by the operator, will cause messages for 
Non-Latching alarms to be printed or automatically logged in the software Event 
Log. 
 

2. Individual chiller diagnostic and alarm statuses shall include the following latching items 
for each chiller: 

 
a. Leaving Evaporator Sensor Failure 
b. Entering Evaporator Sensor Failure 
c. Low Chilled Water Temperature (Non-latching) 
d. Overload Trip - Compressor A, B, C, D 
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e. Contactor Failure - Compressor A, B, C, D 
f. High Oil Temperature – Compressor A, B, C, D 
g. Oil Temperature Sensor Failure – Compressor A, B, C, D 
h. Low Pressure Cutout - Circuit 1, 2 
i. High Pressure Cutout - Circuit 1, 2 
j. Phase Loss 
 

3. Individual chiller diagnostic and alarm statuses shall include the following non-latching 
items for each chiller: 

 
a. Entering Evaporator Sensor Failure (Latching) 
b. Outdoor Air Temperature Sensor Failure (Latching) 
c. High Voltage (Over voltage) 
d. Low Voltage (Under voltage) 
e. Phase Reversal (Latching) 
f. Chiller Water Flow Interlock (Evaporator water flow lost) 
g. Unit Communication Loss (BAS communication loss) 
h. Low Chilled Water Temperature (Unit off) 
i. Circuit 1 - Pumpdown Timeout 
j. Circuit 2 - Pumpdown Timeout 
k. Condenser Fan Variable Speed Drive Fault (Optional) (Latching) 

 
4.02 MISCELLANEOUS EQUIPMENT SEQUENCES 
 

A. Hot Water Heating System - The BAS shall start the lead pump below 65 F. outside air 
temperature.  After proof of flow, the boiler's packaged safety and operating controls shall be 
enabled to maintain their setpoint. 

 
1. The BAS shall reset hot water supply temperature by modulating a 3-way hot water valve.  

Reset schedule to be 190 F to 130 F hot water supply temperature as outside air varies 
from 5 F to 65 F. (adjustable) 

 
2. If the lead pump fails for 15 seconds or more, the lag pump shall start and an alarm sent 

to the BAS. 
 
4.03 VAV AIR HANDLING UNIT(s) WITH VENTILATION RESET AND STATIC PRESSURE 

OPTIMIZATION 
  

A. Occupied Cooling Mode/Pre-Occupancy Ventilation Mode 
 
 When the AHU is in the Occupied Cooling Mode, the Supply Fan shall operate continuously, the 

Frequency Inverter shall modulate to maintain the Duct Static Pressure, and the Cooling Valve, 
Heating Valve, shall modulate in sequence to maintain the cooling Discharge Air Temperature.  
The outdoor airflow, as measured at the air handling unit outdoor air intake, shall be maintained at 
a value equal to or higher than the minimum required outdoor airflow setpoint.  Determination of 
the Minimum Required Outdoor Airflow Setpoint shall be per the Minimum Required Outdoor 
Airflow Setpoint section of the AHU System Level Operation section of this specification. 

 
 
 
 
 
B. Unoccupied Mode 
 
 When the AHU is in the Unoccupied Mode, the Supply Fan shall be OFF, the Frequency Inverter, 

Outdoor Air Damper, and Cooling Valve shall be closed, and the Heating Valve shall be fully open. 
 
C. Night Setback (NSB) / Morning Warm-Up Heating Mode (MWU) 
 
 When the AHU is in the Night Setback / Morning Warm-up Heating Mode, the Supply Fan shall 

operate continuously, the Frequency Inverter shall modulate to maintain the Duct Static Pressure, 
the Outdoor Air Damper and Cooling Valve shall be closed, the Return Air Damper shall be fully 
open, and the Heating Valve shall modulate to maintain the maximum heating Discharge Air 
Temperature setpoint.  All VAV Terminal Units shall disable local heat and operate in their VAV 
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heating mode until the NSB/MWU criteria is satisfied and the AHU returns to the occupied or 
unoccupied mode. 

 
D. Supply Fan Control 
 
 The Supply Fan shall operate continuously whenever the AHU is in either the Occupied Cooling 

Mode or the Night Setback / Morning Warm-up Heating Mode.  The Supply Fan shall be OFF 
whenever the AHU is in the Unoccupied Mode, the Stop / Auto interlock is open, the Mixed Air 
Low Limit is tripped, or the Supply Fan Status indicates a failure (after a two minute delay).  The 
Low Limit and the Fan Failure require a manual reset. 

 
E. Frequency Inverter Control 
 
 When the Supply Fan is ON, the Frequency Inverter shall slowly ramp (adjustable) up and 

modulate to maintain the proper Discharge Duct Static Pressure Setpoint. Determination of the 
Discharge Duct Static Pressure Setpoint shall be per the Discharge Duct Static Pressure Setpoint 
section of the AHU System Level Operation section of this specification.  The Inlet Vanes shall 
close if the Supply Fan is OFF or the Duct Static Pressure Sensor fails. 

 
F. Heating Valve Control 
 
 The Heating Valve shall modulate to maintain the Discharge Air Temperature at the NSB/MWU 

Discharge Air Heating Setpoint. The Heating Valve shall be enabled to operate during the 
occupied cooling mode so it can maintain the cooling discharge air temperature setpoint as 
required.  The Heating Valve shall be closed if the outdoor airflow rate exceeds the required 
minimum airflow setpoint by more than 10% or if the Cooling Valve is open.  The Heating Valve 
shall be fully open if the Supply Fan is OFF. 

 
G. Cooling Valve Control 
 
 The Cooling Valve shall modulate to maintain the Discharge Air Temperature at the Discharge 

Cooling Setpoint.  If the Economizer function is enabled and the Outdoor Air Damper is not fully 
opened, the Cooling Valve shall be closed.  The Cooling Valve shall be closed if the AHU is in the 
Heating mode, the Supply Fan is OFF, or the Discharge Air Sensor has failed. 

 
H. Operator Display 
 
 The custom application controller shall include an operator display allowing the user to perform 

basic daily operations tasks. At a minimum this operator display shall: 
 

1. Be installed on the custom application controller and require no additional power source. 
2. Consist of a one-quarter VGA touch screen with 320 x 240-pixel resolution. The touch 

screen shall be backlit. The brightness and contrast shall be adjustable to allow for easy 
reading of information on the screen. 

3. Provide on-screen graphical icons to identify common user functions including viewing point 
data, alarms, scheduling, output overrides, and controller setup. 

4. Be capable of having unique user identification and passwords that can be programmed to 
limit access to the system and operator functions.  

5. Display the current state of all input/output points connected to the controller. 
6. Allow for up to 24 individual custom display screens that allow 24-character English 

descriptions of controller data. 
7. Give the operator the ability to override the current state of all binary and analog output 

points connected to the controller. The controller shall have this capability prior to any on-
site programming. 

8. Include a time clock that shall maintain correct time for at least 7 days during a power loss 
to the controller. 

9. Allow the operator to modify the start and stop times of the time-of-day schedule within the 
controller. Scheduling function shall provide for 7-day control, with 2 start and stop events 
per day. 

10. Provide a unique visual alarm indicator such as a flashing LED, separate from the display 
screen. 

11. Automatically update displayed system information every 10 seconds. 
 

I. Building Automation System Interface 
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The Building Automation System (BAS) shall send the AHU a Discharge Air Temperature 
Setpoint, a Discharge Duct Static Pressure Setpoint and a Minimum Required Outdoor Airflow 
Setpoint. The BAS shall also send Start-up, Occupied, Pre-Occupancy Ventilation, Unoccupied, 
Morning Warm-up, Heating / Cooling, Economizer enable, Timed Override, Startup, Coastdown, 
Demand Limit, Duty Cycle, Night Setback, Purge, and Priority Shutdown commands. 

 
If communication with the BAS is lost, the AHU uses its default setpoints and operates in the 
Occupied Cooling mode.  The Economizer function is enabled based on the AHU Outdoor Air 
Temperature Sensor.  The last known Minimum Required Outdoor Airflow Setpoint shall be 
maintained. 

 
J. AHU System Level Operation 

 
1. Minimum Required Outdoor Airflow Setpoint 
 

a. The air handler Outdoor Air Damper shall be controlled to deliver required 
outdoor airflow to each individual VAV zone at all load conditions.  The minimum 
outdoor airflow setpoint shall be determined using ASHRAE Standard 62-99, 
Equation 6.1.  The actual outdoor airflow shall be sensed at the outdoor air 
intake. 

 
b. The ventilation fraction (design ventilation airflow for the zone divided by primary 

airflow) shall be continuously calculated for each VAV terminal zone.  
Continuously determine the maximum zone ventilation fraction (Z), the sum of the 
outdoor air requirements for all VAV terminal zones (Von) and the total supply 
airflow (Vst).  This information shall be used in Equation 6.1 of ASHRAE Standard 
62-99 to calculate the minimum required outdoor airflow (Vot).  The minimum 
required outdoor airflow (Vot) setpoint shall be regularly recalculated based on 
the prevailing VAV zone conditions.  

 
c. The contractor shall submit a written sequence of operation and sample 

programming required to determine the minimum required outdoor airflow (Vot) 
setpoint. 

 
d. Prior to final system acceptance, a trend log of actual air system operation over a 

typical forty-eight hour period shall be required by the engineer and owner.  
System operating conditions to be logged include: critical space ventilation 
fraction, system supply air flow, calculated outdoor airflow setpoint, and actual 
measured outdoor airflow at 30-minute intervals.   

 
2. Discharge Duct Static Pressure Setpoint 

 
a. The building automation system shall continuously monitor the damper position of 

all VAV terminal units. The discharge duct static pressure shall be sensed directly 
at the discharge of each air handler.  The sensor must be mounted in a non-
turbulent location. 

 
b. When any damper is more than 95% (adj.) open, the supply fan discharge duct 

static pressure setpoint shall be reset upward by 5% (adj.) of the maximum 
system static pressure setpoint at a frequency of 10 minutes (adj.) until no 
damper is more than 95% open or the static pressure setpoint has reset upward 
to the system maximum setting or the inlet vanes (or frequency inverter) are at 
their maximum setting. 

 
c. When all dampers are less than 85% (adj.) open, the supply fan discharge duct 

static pressure setpoint shall be reset downward by 5% (adj.) of the maximum 
system static pressure setpoint at a frequency of 10 minutes (adj.) until any 
damper is more than 85% open or the static pressure setpoint has reset 
downward to the system minimum setting or the inlet vanes (or frequency 
inverter) are at their minimum setting. 

 
d. The control bands, setpoint increment values, setpoint decrement values and 

adjustment frequencies shall be adjusted to maintain maximum static pressure 
optimization with stable system control and maximum comfort control. 
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4.04 VARIABLE AIR VOLUME TERMINAL UNITS  
 

A. Direct Digital Controls 
 

1. General. DDC Controls, actuator and factory costs to mount, calibrate and test the system 
shall be the responsibility of Section 159xx ATC/Building Management System 
Contractor.  

 
2. Terminal unit manufacturer shall provide price for factory mounting, continuity check, 

calibrating, and testing of direct digital controls to the ATC contractor.  Field mounted 
DDC controls are not acceptable. 

 
3. Multi-point, multi-axis flow ring or cross sensor to be furnished and mounted by terminal 

unit manufacturer.  Single point or flow bar sensors are not acceptable.  Shall be capable 
of maintaining airflow to within +/- 5 percent of rated unit airflow setpoint with 1.5 duct 
diameters straight duct upstream from the unit. 

 
B. VARIABLE AIR VOLUME (VAV) TERMINAL UNIT CONTROL 

 
1. The VAV terminal units shall be individually controlled by a DDC VAV controller per VAV 

terminal unit.  The DDC VAV controller, damper motor, transducer and transformer shall 
be supplied by the BAS contractor and furnished to the terminal unit supplier. The cost to 
factory mount, calibrate and test the controller, transducer, transformer and actuator shall 
be coordinated prior to bid day and included in the BAS price. 

 
a. To assure proper operation and control, the BAS contractor as part of this bid 

shall recalibrate the transducers six (6) months after acceptance of the BAS 
system to correct any deviations as a result of transducer drift. 

 
2. Submit a copy of the recalibration report to the Engineer, Mechanical Contractor, Test, 

Adjust and Balance Contractor and Owner. 
 

a. Refer to Section 15930 Terminal Units for  requirements. 
 

3. The BAS shall perform the following VAV Terminal unit control strategies and provide the 
points as listed on the DDC/VAV point list and the specified monitoring and diagnostics. 

 
a. Grouping - The BAS shall be able to group VAV boxes via keyboard commands.  

These groups shall make it possible for the operator to send a common 
command to all boxes in a group to operate in the same mode. A sample of this 
group report must be provided in the submittal package for approval by engineer 
and owner. BAS shall also compile on a group basis, the following: 

 
1. Minimum group temperature 
2. Maximum group temperature 
3. Average group temperature 
4. Current airflow through boxes in group (total) 

 
b. Setpoint Control - The BAS shall edit the zone space temperature setpoint of 

each VAV box.  The zone temperature setpoint shall be operator adjustable. 
Individual zone setpoint and control logic shall reside at the zone  level, and not 
be dependent upon the BAS for control.  In the event of communication loss, the 
box will continue to control to current setpoints. 

 
c. Cooling Valve Control - The BAS shall control the cooling air valve to a fully open, 

fully  closed, maximum CFM, or minimum CFM position based on operator 
commands.  The operator shall also have the capability to adjust the maximum & 
minimum airflow limits of the air valve through the BAS.  

 
d. Operating Mode - The BAS shall place the box in either the occupied or 

unoccupied mode  based on an operator adjustable time  schedule.  Separate 
heating & cooling setpoints shall be enterable for each mode through the BAS.  
Other modes available for  special applications shall include full open,  full closed, 
maximum flow, and minimum flow. 
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e. Control Offset - The BAS shall be capable of offsetting the cooling or heating 
setpoints of one or more groups of boxes by an operator adjustable amount. This 
capability will allow for automatic zone setpoint changes based on system 
requirements, such as demand limiting. 

 
f. Automatic Recalibration - The system shall automatically recalibrate its air flow 

sensing & air valve position measurement system at system startup and on a 
scheduled basis. 

 
g. (Optional) Remote Setpoint Adjustment - The BAS zone temperature setpoint 

programmed in software shall be capable of being manually overridden by a 
remote adjustment at the temperature sensor.  This manual readjustment feature 
may be disabled through the BAS, if desired. 
 

h. Override Button - The VAV box shall be capable of being placed in the "occupied" 
mode by pressing an override button mounted on the zone temperature sensor. 

 
i. Terminal unit status reports - For each terminal unit,the BAS shall provide an  

operating status summary of all unit sensed values (zone temperature, CFM, 
etc.), setpoints, and modes. 

 
j. Terminal unit group report - For each group of VAV terminal units, the BAS shall 

report the group mode, heating and cooling airflow, average zone temperature, 
minimum zone temperature, and maximum zone temperature. The report shall 
also display for each terminal unit in the group the present temperature control 
setpoints and the current zone temperature.  

 
4. Zone sensors 

 
a. The VAV controller system shall support averaging of up to four zone sensors to 

one VAV box.  The averaging scheme shall provide the average of the 
temperatures sensed by the zone sensors.  The setpoints of each of the sensors 
shall be averaged using a scheme that weighs each sensor's setting.  Each 
sensor shall be able to have a number of votes assigned to it to give it more 
priority in the final calculation of the setpoint required. 

 
 One zone sensor shall be able to control multiple VAV boxes.  This allows the 

mounting of sensor in the are served by many VAV boxes. 
 
 The installing contractor shall include in his bid the cost to relocate, at no charge 

to the owner, up to 15% of the VAV system zone sensors on the project.  These 
relocations are at the owner/engineer's discretion and can occur at anytime 
throughout the length of the project warranty period. 

 
b. The zone sensor shall have the following features: 

 
1.) Zone setpoint adjustment. 
2.) Night setback temperature override button to provide occupied conditions 

during unoccupied times. 
3.) Night setback override cancel button to end the override condition. 
4.) The sensor shall have a backup sensor assigned to it in case of a failure. 
5.) The sensor shall be capable of being relocated with no changes to the 

wiring. 
6.) The sensor battery life shall be a minimum of two years.  The sensor 

shall send an indication of low battery condition approximately one month 
prior to failure. 

 
5. Terminal box diagnostics. 

 
a. If zone temperature sensor input fails above its high  range, unit shall control at its 

maximum CFM setpoint. If sensor input fails below its low range, unit shall control 
to its minimum CFM setpoint. 

 
b. In both cases, all heat outputs shall be disabled. a diagnostic message shall be 

displayed upon operator inquiry. 
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c. If flow measuring system fails, unit shall automatically convert to a pressure 

dependent, damper position based algorithm.  Diagnostic message shall be 
displayed upon operator inquiry. 
 

d. If zone temperature setpoint potentiometer on zone sensor fails, unit shall 
automatically control to programmed occupied setpoints.  Diagnostic message 
shall be displayed upon operator inquiry. 

 
e. If communications are lost, controller shall continue to operate in the current 

mode of  operation. All setpoints shall be retained in nonvolatile memory. If 
communications are not restored within 15 minutes, unit shall automatically 
initiate a reset-recalibrate. 

 
4.05 SEQUENCE OF OPERATION, AIR TERMINAL UNITS 
 

A. DDC Controls 
 

1. Shutoff VAV Terminals 
 

a. On a rise in space temperature, the unit will  modulate to provide maximum CFM.  
As space temperature decreases, the box will modulate  down to its minimum 
CFM.  

 
2. Shutoff VAV terminals with reheat 

 
a. On a rise in temperature above the cooling setpoint, the VAV terminal unit shall 

modulate to its maximum CFM.  As the space temperature drops below the 
cooling setpoint, the terminal unit shall modulate to its minimum CFM.  As the 
space temperature continues to fall to the heating setpoint, the terminal shall 
modulate to its heating minimum CFM.  At this point, the heat will be staged on as 
follows: 

 
1) Proportional Hot Water - Below heating setpoint modulate open hot water 

valve. 
 
 
4.06 SEQUENCE OF OPERATION, DUST COLLECTOR: The owner shall be able to monitor the Dust 

Collector status from the BAS panel.  The Dust Collector shall be started and stopped remotely 
and locally.  The Dust Collector operation shall have override capability. 

 
END OF SECTION 
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SECTION 15901  POINTS LISTS 
 
1.01  CHILLERS 
 
 The following points will be monitored and alarmed at the Chiller and BAS: 
 
 ANALOG INPUTS: 
 

- Chilled Water Supply Temperature 
- Chilled Water Return Temperature 
- System Chilled Water Temperature 
- Outdoor Air Temperature 
- Discharge Refrigerant Temperature (each circuit) 
- Unit Voltage (%) 
- Current Limit (% RLA) 
- Unit Current Draw (% RLA – each circuit) 
- Compressor Run Load Amps – 3 Phase (% RLA) 
- Evaporator Refrigerant Temperature 
- Condenser Refrigerant Temperature 
- Oil Temperature 
 

ANALOG OUTPUTS: 
 
- Chilled Water Temperature Setpoint Adjustment 
- Current Limit Setpoint Adjustment 
- System Chilled Water Supply Setpoint Adjustment 
 
BINARY INPUTS:  
 
- Chiller Status 
- Chilled Water Pump Status 
 
BINARY OUTPUTS: 
 
-  Chiller ON/OFF 
- Chilled Water Pump ON/OFF 
- Chiller Enable/Disable 
- Outdoor Air Temperature Lockout 

 
ALARMS: 
 

- Chilled Water Supply (High Analog) 
- Chilled Water Return (High Analog) 
- System Chilled Water Supply (High Analog) 
- Unit Voltage (High Analog) 
- Discharge Refrigerant (High Analog – each circuit) 
- Compressor Run Load Amps – 3 Phase (High Analog) 
- Chilled Water Supply (Low Analog) 
- Chilled Water Return (Low Analog) 
- System Chilled Water Supply (Low Analog) 
- Unit Voltage (Low Analog) 
- Chilled Water Supply Sensor Failure 
- Chilled Water Return Sensor Failure 
- System Chilled Water Supply Sensor Failure 
- Outdoor Air Temp. Sensor Failure 
- Compressor Run Load Amps Sensor Failure 
- Communication Failure 
- Chiller Diagnostics 
- Unit Current Draw Diagnostics (each circuit) 
- Unit Voltage Diagnostics 
- Electrical Distribution Fault Diagnostics 
- Discharge Refrigerant Diagnostics (each circuit) 
- Compressor Run Load Amps Diagnostics 
- Condenser Refrigerant (High Analog – each circuit) 
- Oil Temperature (High Analog – each circuit) 
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- Evaporator Refrigerant (Low Analog – each circuit) 
- Evaporator Refrigerant Sensor Fail (each circuit) 
- Condenser Refrigerant Sensor Fail (each circuit) 
- Oil Flow Sensor Fail (each circuit) 
- Oil Temperature Sensor Fail (each circuit) 
- Oil Flow (Flow Fail – each circuit) 
- Evaporator Refrigerant Diagnostics (each circuit) 
- Condenser Refrigerant Diagnostics (each circuit) 
- Oil Flow Diagnostics (each circuit) 
- Oil Temperature Diagnostics  

 
PROGRAMS: 
 

- Chiller Demand Limiting 
- Current Limit Demand Limiting 
- Chiller Run Time 
- System Chilled Water Supply (Chiller Sequencing) 

 
 
  NOTES: 
  1. Diagnostics shall include Compressor Phase Fail and Compressor Starter. 

 
 
1.02  BOILERS 
 
 The following points will be monitored and alarmed at the Boiler and BAS: 
 
 ANALOG INPUTS: 
 

- Hot Water Supply Temperature 
- Hot Water Return Temperature 
- Outdoor Air Temperature 
- VFD Hot Water Pump (%) 
- 3-way Valve (%) 
 

ANALOG OUTPUTS: 
 
- Hot Water Temperature Setpoint Adjustment 
- Hot Water Supply Setpoint Adjustment 
- VFD Hot Water Pump Setpoint Adjustment 
- 3-way Valve (DDC Output) 
- 3-way Valve Setpoint Adjustment 
 
 
 
BINARY INPUTS:  
 
- Hot Water Pump Status 
- VFD Hot Water Pump Status 
- Boiler Alarm Status 
- Combustion Air Status 
 
BINARY OUTPUTS: 
 
- Hot Water Pump ON/OFF 
- Combustion Aire (Open/Closed) 
- Boiler Enable/Disable 
- VFD Hot Water Pump Enable/Disable 

 
ALARMS: 
 

- Hot Water Supply (High Analog) 
- Hot Water Return (High Analog) 
- Hot Water Supply (Low Analog) 
- Hot Water Supply (Low Analog) 
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- Hot Water Supply Sensor Fail 
- Hot Water Return Sensor Fail 
- Hot Water Pump (Flow Fail) 
- VFD Fail 
- Boiler Flow 
- Boiler Flow Fail 

 
PROGRAMS: 
 

- Hot Water Pump Run Time 
- Boiler Run Time 

 
1.03  VAV AIR HANDLING UNIT 
 
 The following points will be monitored and alarmed at the Air Handling Unit Controller and BAS: 
 
 ANALOG INPUTS: 
 

- Supply Air Temperature 
- Mixed Air Temp. 
- Outdoor Air Temp. 
- Discharge Static Pressure 
- Outdoor Airflow (CFM) 
- Critical Zone Damper Position 
 

ANALOG OUTPUTS: 
 
- Fan Modulation (DDC) 
- Heating Coil (DDC) 
- Cooling Coil (DDC) 
- Outside Air Damper (DDC) 
- Discharge Static Setpoint Adjust. 
- Supply Air Setpoint Adjust. 
- Mixed Air Setpoint Adjust. 
- Outdoor Air Flow Setpoint Adjust. 
- Setpoint Reset OA/Space 
 
BINARY INPUTS:  
 
- Supply Fan Status 
- Filter Status 
- Mixed Air Low Limit 
- Timed Override (No. of Starts) 
 
BINARY OUTPUTS: 
 
- Supply Fan ON/OFF 
- VAV Box Heat Lockout Enable/Disable 

 
ALARMS: 
 

- AHU Control Panel Comm. Fail 
- Supply Fan Flow Fail 
- Discharge Static Sensor Fail 
- Supply Fan (High Analog) 
- Supply Fan (Low Analog) 
- Mixed Air (High Analog) 
- Mixed Air (Low Analog) 
- Mixed Air Sensor Fail 
- Outdoor Air Temp. Sensor Fail 
- Mixed Air Low Limit (Low Binary) 
- Filter Status (High Binary) 
- Critical Zone Damper Position (High Analog) 
- Critical Zone Damper Position (Low Analog) 
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PROGRAMS: 
 

- Critical Zone Damper Position Alarm Instruct. 
- VAV Box Heat Lockout Reset 
- VAV Box Heat Lockout Alarm Instruct. 
- Setpoint Reset OA/Space  

 
1.04  VAV TERMINAL UNIT 
 
 The following points will be monitored and alarmed at the VAV Terminal Unit Controller and BAS: 
 
 ANALOG INPUTS: 
 

- Zone Temperature 
- Auxiliary Temp. 
- CFM 
 

ANALOG OUTPUTS: 
 
- Heating Setpoint (DDC) 
- Cooling Setpoint (DDC) 
- CFM (DDC) 
- Heating Setpoint Adj. 
- Cooling Setpoint Adj. 
- Max. CFM Setpoint Adj. 
- Min. CFM Setpoint Adj. 
- Heating Min. CFM Setpoint Adj. 
- Unoccupied Htg. Setpoint Adj. 
- Unoccupied Clg. Setpoint Adj. 
- Max. Zone Temp./Group Temp. 
- Min. Zone Temp./Group Temp. 
- Avg. Zone Temp./Group Temp. 
- Max. Zone Temp. 
- Min. Zone Temp. 
- Calibration CFM 
- Total Group Flow CFM 
- Max. Valve Position (%) 
- Total C.U. Flow CFM 
 
BINARY INPUTS:  
 
- Heat Status 
- Timed Override Request 
- Control Offset Setpoint Adj.  
 
BINARY OUTPUTS: 
 
- Valve Override 
- Heat Override ON/OFF 

 
ALARMS: 
 

- Zone Temp. (High Analog) 
- Zone Temp. (Low Analog) 
- Zone Temp. Sensor Fail 
- Zone Temp. Comm. Fail 
- CFM Flow Fail 
- Auxiliary Temp. (High Analog) 
- Auxiliary Temp. (Low Analog) 
- Auxiliary Temp. Sensor Fail 
- Max. Zone Temperature (High Analog) 
- Min. Zone Temperature (Low Analog) 

 
PROGRAMS: 
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- Control Offset Demand Limiting 
- Calibration Reset 
- Max. Zone Reset 
- Min. Zone Reset 
- Max. Valve Position Reset 

 
1.05  DUST COLLECTOR 
 
 The following points will be monitored and alarmed at the Dust Collector Controller and BAS: 

  
BINARY INPUTS:  
 
- Fan Status 
- Timed Override Request 
 
BINARY OUTPUTS: 
 
- Fan ON/OFF 

 
ALARMS: 
 

- Flow Fail 
 

 
END OF SECTION 
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SECTION 16010   BASIC ELECTRICAL REQUIREMENTS   
 
PART 1  GENERAL 
 
1.01  SCOPE:       
 

A. This Division and the accompanying electrical drawings cover furnishing all labor, equipment and 
materials and performing all operations in connection with the installation of complete electrical 
systems as documented. 

 
B. There are many interfaces between the work involved with this Division and the work in other 

Divisions, particularly with Division 15.  Be aware of the responsibilities at the interfaces. 
 

C. The plans and specifications are considered cooperative and complimentary. 
 
1.02   DEFINITIONS: 
 

A. Provide:  furnish, install, connect, test, demonstrate and leave operational. 
 

B. Wiring:  wire or cable installed in raceway with all required boxes, fittings, connectors, etc. 
 

C. Work:  materials completely installed, including the labor involved. 
 

D. Raceway:  Galvanized rigid steel conduit (GRC), electrical metallic tubing (EMT), Intermediate 
metal conduit (IMC), schedule 40 Polyvinyl Chloride (PVC), flexible steel (FLX), sheathed flexible 
steel (SLT), electrical non-metalic tubing (ENT). 

 
1.03   CODES AND REGULATIONS: 

 
A. All work shall comply with all local laws, ordinances and regulations applicable to the electrical 

installation, applicable building codes and with the requirements of the National Electrical Code 
(NEC), Vol. 70 of the N.F.P.A. 

 
B. Where different sections of any of the aforementioned codes and regulations, the Specifications 

and/or the Drawings require different materials, methods of construction, or other requirements, 
the most restrictive shall govern.  In any conflict between a general provision and a special 
provision, the special provision shall govern. 

 
C. Obtain all permits and licenses, and pay all fees as required for execution of the Contract.  

Arrange for necessary inspections required by the city, county, state and other authorities having 
jurisdiction and present certificates of approval to the Owner or his designated representative. 

 
D. Under no circumstances will asbestos, or asbestos related materials, be allowed on this project. 

Should any be found on the project they will be reported in writing and removed from the project 
by the contractor at no change in contract time or price. 

 
E. Communicate with all required utility offices to meet utility schedules and regulations.  Acquire 

services to avoid project delays. 
 
1.04  SITE VISIT: 
 

A. All interested parties shall visit the site and thoroughly familiarize themselves with the local 
conditions in advance of any project activity. 

 
B. No allowances will be made for lack of knowledge of job conditions. 

 
1.05  DRAWINGS AND SPECIFICATIONS: 
 

A. The Electrical Drawings are diagrammatic, and are not intended to show the exact location of 
raceways, outlets, boxes, bends, sleeves, couplings or other such elements. 

 
B. The Drawings and Specifications shall both be considered as part of the Contract.  Any work or 

material shown in one and omitted in the other, or which may fairly be implied by both or either, 
shall be provided in order to give a complete job. 
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C. Should conflicts exist between the Drawings and Specifications, the Specifications shall govern. 
 

D. Refer to the Architectural, Structural and Mechanical plans and details for dimensions, and fit the 
work to conform to the details of building construction.  The right is reserved to shift any switch, 
receptacle, ceiling outlet or any other outlet a maximum of 10'-0" from its location as shown before 
it is permanently installed, without incurring additions to the Contract in time or cost. 

 
E. All conduit and wiring shown on the Electrical Drawings shall be provided under this Division 

regardless of its function. 
 

1.06   DEVIATIONS: 
 

A. No deviations from the drawings and specifications shall be made without the full knowledge and 
consent of the Owner and/or Architect. 

 
B. If it is found that existing conditions make desirable a modification in requirements covering any 

particular item, report such item to the Owner and/or Architect for his decision and instructions. 
 
1.07  MECHANICAL EQUIPMENT LOADS: 
 

A. The horsepower, wattage (or amperes) of mechanical equipment indicated is the estimated 
requirement of equipment furnished under another Division.  All wiring, protective devices and 
disconnect switches shall be of the voltage, size and ampacity for the actual equipment installed.  
In no case shall these items be of smaller capacity than those indicated. 

 
B. Coordinate with other trades and provide suitable equipment so that the above requirements shall 

be met without incurring additions to the Contract in time or cost. 
 

C. The Contractor shall provide suitable disconnecting means in conformance with the requirements 
of the NEC, for all items or equipment utilized on the project no matter how, or by whom, 
furnished.  However, duplication, or redundancy, is not required. 

 
 
PART 2  PRODUCTS 

 
2.01   STANDARDS FOR MATERIALS AND WORKMANSHIP: 
 

A. All material shall be new and shall bear the inspection label of Underwriter's Laboratories, Inc. 
(UL). 

 
B. The published standards and requirements of the National Electrical Manufacturer's Association 

(NEMA), the American National Standards Institute (ANSI), the Institute of Electrical and 
Electronic Engineers (IEEE) and the American Society of Testing Materials (ASTM) shall govern 
and apply where applicable. 

 
C. Specified catalog numbers and trade or manufacturers names are intended to describe the 

material, devices, or apparatus desired for type, style and quality.  Similar materials of other 
manufacturers, if of equal quality, capacity or character may be substituted in conformity with the 
provisions of the General and Supplementary Conditions.  Substitutions require "prior approval." 

 
D. Where 3 or more manufacturers are named, one of the named manufacturers shall be used. 

 
E. Where, in the opinion of the designer, no equal exists then "no equal" will be stated. 

 
F. "Prior Approvals" shall be obtained 7 days prior to contract award. 

 
2.02  SHOP DRAWINGS: 
 

A. Shop drawings shall be submitted for the following equipment and items suitably bound, and 
marked, and with contents of no less than one specification section, as indicated below, per 
individual submission.  Submittals not called for herein and/or submittals pertaining to the actual 
construction process will not be reviewed. 

 
I. SECTION 16100 
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1.  Conduit and fittings  8.  Receptacles 
    2.  Wire and Cable         9.  Coverplates 

           3.  Junction boxes           10.  Supporting devices 
      4.  Pull boxes             11.  Wire connection devices 
        5.  Outlet boxes                  12.  Nameplates  
           6.  Cabinets         13.  Smoke & firestop fittings 

              7.  Wall switches     
                                                
 

    II. SECTION 16200 
 

1.  Metering equipment  5.  Circuit breakers  
2.  Panelboards    6.  Disconnect switches 
3.  Switchboards     
4.   Fuses        

                    
      III. SECTION 16300 
 

1.  Lighting fixtures    3.  Ballasts 
       2.  Lamps     4.  Lenses and diffusers  
 
       IV. SECTION 16721 
 

1.  Fire alarm system 
a.  Control panel   d.  Annunciator 
b.  Manual stations  e.  Detectors  
c.  Alarm devices 

  
    VI. SECTION 16920 

 
1.  Starters 
2.  Combination starters 
3.  Motor control center 

 
B. Samples shall be submitted, for approval, for all items of Paragraph "A" above which have an 

asterisk (*). 
 

C. Shop drawings and/or catalog data submittals on all items of equipment and materials shall be 
submitted in conformity with requirements of the General and Supplementary Conditions.  Do not 
submit more than the required number of sets. 

 
D. A submittal including a list of the manufacturers of the principal items of material:  wire, conduit, 

connectors, panelboards, switchboards, motor control centers, generators, etc., shall be 
submitted prior to the first shop drawing submission and within 30 days of contract award. 

 
E. All material lists and shop drawing submittals shall include a stamped indication signifying that the 

submittals have been previously reviewed for compliance with the Contract Documents, that all 
coordination required prior to field installation has occurred and that the material being submitted 
is approved for installation.  The stamped indication shall include the name of the contracting firm, 
the date of the review and the signature of the contractor.  The Engineer will not review the shop 
drawing submittals without the contractor's stamped approval already on the shop drawings.  The 
responsibility of complying with the Contract Documents will not be relieved by the Engineer's 
review. 

 
F. All pricing is to be based upon the products, manufacturers, and processes described in the 

Contract Documents.  Requests for approval of substitutions shall be written and delivered to the 
Owner and/or Architect's office no later than 10 days before bid date. 

 
G. Samples of all materials proposed for use shall be presented to the Owner and/or Architect for his 

approval when requested. 
 

 
2.03  AS-BUILT (RECORD) DRAWINGS: 
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A. Maintain on the job site at all times during construction a set of "As-Built" mylar sepias with all 
changes during construction marked thereon.  Include any sketches or "marked-up" drawing 
prints as may be generated on the job site to assist in recording the changes. 

 
B. The "As-Built" sepias shall show all changes and deviations from the Contract Drawings including 

relocation of outlets, conduit and equipment.  Record final dimensioned locations of switchboards, 
panelboards, transformers, disconnect switches, etc.  Make sufficient measurements to locate all 
underground conduit. 

 
C. At the completion of construction, the sepia drawings, sketches and mark-up prints shall be 

presented to the Owner and/or Architect. 
 
2.04  MAINTENANCE AND INSTRUCTION MANUALS:  Submit to the Owner and/or Architect, upon 

completion of the work, three (3) copies of maintenance and instruction manuals for equipment 
provided. 

 
2.05  SUBMISSION OF DRAWINGS:  Submission of Engineers drawings for shop drawings and 

unaltered Engineer's drawings for "As-Built" will not be acceptable. 
 
 
PART 3  EXECUTION 
 
3.01   COORDINATION: 
 

A. Before any piping, conduit, outlets, equipment or lighting fixtures are located in any area, 
coordinate the space requirements with all trades.  Such shall be arranged so that space 
conditions will allow all trades to install their work, and will also permit access for future 
maintenance and repair. 

 
B. Piping, ductwork, conduit and equipment installed at variance with the above requirements shall 

be relocated and/or revised to conform with the above requirements without incurring additions to 
the Contract. 

 
C. Coordination of space requirements with all trades shall be performed so that: 

 
1. No piping or ductwork, other than electrical, shall be run within 42" of panelboards, 

switchboards or transformers. 
 

2. No pipes or ducts that operate at a temperature in excess of 120 degrees F. shall be 
installed nearer than 3" to any electrical conductor. 

 
3.02   PROTECTION OF MATERIALS: 
 

A. All conduit and other openings shall be kept protected to prevent entry of foreign matter.  Fixtures, 
equipment, and apparatus shall be kept covered for protection against dirt, water, chemical or 
mechanical damage before and during construction. 

 
B. The original finish, including shop coat of paint of fixtures, apparatus or equipment that has been 

damaged shall be restored without incurring additions to the Contract in time or price. 
 
3.03   HOUSEKEEPING PADS:  The contractor shall provide 4" minimum height concrete pad, integral 

with floor, under all floor mounted electrical equipment or apparatus. 
 
3.04   CUTTING AND PATCHING:  The Contractor is responsible for all cutting and patching, including 

escutcheon plates where necessary, whether or not such cutting and patching is shown or 
indicated. 

 
3.05   ACCESS TO ELECTRICAL ITEMS:  The contractor is responsible for maintaining access to all 

concealed electrical equipment, apparatus, or devices whether, or not, shown or indicated.  
Where access panels are required, refer to Owner, Architect, or Engineer for approved means, 
methods and appearance. 

 
3.06    ELECTRICAL ROOMS AND CLOSETS: 
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A. Doors to electric rooms and closets shall open outward.  If in conflict with Arch. drawings refer to 
Owner, Architect, or Engineer for resolution. 

 
B. Manufacturer's equipment shall not be larger than that dimensioned, or scaled, on plans.  

Conflicts shall be brought to the attention of the Owner, Architect, or Engineer for resolution prior 
to order. 

 
C. Clear working space in electric rooms and closets shall be no less than that required by the 

N.E.C. 
 

D. The contractor shall submit for review, prior to construction or purchase of any equipment, scaled 
drawings of electrical rooms, closets, or spaces showing, in detail, his planned installation 
locations of the equipment he intends to purchase.  These shall clearly show compliance with A,B, 
and C above. 

 
3.07    TESTS: 
 

A. Upon completion of the electrical work, conduct an operating test in the presence of the Architect 
or his designated representative. 

 
B. The installation shall be demonstrated to operate in accordance with the Contract Documents. 

Any material or workmanship which does not meet with the approval of the Architect shall be 
removed, repaired or replaced as directed without incurring additions to the Contract in time or 
cost. 

 
C. Furnish all instructions, tools and personnel required for the test.  Have sufficient tools and 

personnel available to remove panel covers, coverplates, etc., as required for proper inspection. 
Provide suitable test equipment. 

 
3.08   DEMONSTRATION AND INSTRUCTIONS:  Present to the Owner and/or Architect or his 

designated representative a physical demonstration and oral instructions for proper operation and 
maintenance of electrical equipment and systems installed. 

 
3.09   GUARANTEE:  
 

A. All systems and components shall be provided with a one year guarantee from the time of final 
acceptance.  The guarantee shall cover all materials and workmanship.  During this guarantee 
period, all defects in materials and workmanship shall be corrected without incurring additions to 
the Contract.  The correction shall include all required cutting, patching, repainting, or other work 
involved, including repair or restoration of any damaged sections or parts of the premises resulting 
from any fault included in the guarantee. 

 
B. In addition to this general guarantee, present to the Owner and/or Architect any other guarantees 

or warranties from equipment or system manufacturers.  These supplemental guarantees or 
warranties shall not invalidate the general guarantee. 

 
  
 
                             END OF SECTION 
 

375



 -313- S.P.No. 907-242-136 -- Cont'd 

SECTION 16100   BASIC MATERIALS AND METHODS 
 
PART 1  GENERAL 
 
1.01  DESCRIPTION: 
 

A. All work specified in this Section shall comply with the provisions of Section 16010. 
 

B. This Section covers the basic electrical materials and installation methods that are applicable to 
Division 16. 

 
 
PART 2  PRODUCTS 
 
2.01  CONDUIT: 
 

A. Galvanized rigid steel conduit (GRC) shall be low carbon, hot-dipped galvanized and to meet UL 
Standards and shall have threaded joints. 

 
B. Intermediate metal conduit (IMC) shall be steel, galvanized to meet UL Standards and shall have 

threaded joints. 
 

C. Electrical metallic tubing (EMT) shall be steel, galvanized to meet UL Standards. 
 

D. Plastic conduit (PVC) shall be schedule 40 PVC heavy wall type for 1-1/2" and smaller, Schedule 
20 for 2" and larger. 

 
E. Flexible metal conduit (FLX) shall be flexible steel conduit tubing and shall meet Underwriters 

Laboratories Standard for Flexible Steel Conduit. 
 

F. Electrical non-metalic tubing (ENT) shall be flexible corrugated unplasticized PVC meeting 
requirements of U.L., N.E.C. Article 331 and NEMA TC-13.  Carlon or equal. 

 
G. Steel conduit approved manufacturers are Allied, Southwire, Triangle, Republic, Wheatland and 

Pittsburg. 
 

H. PVC conduit approved manufacturers are Carlon, Triangle, and Johns-Manville. 
 
2.02  CONDUIT FITTINGS: 
 

A. GRC and IMC conduit fittings shall be zinc-coated, ferrous metal and taper threaded type. 
 

B. EMT fittings shall be zinc-coated steel and hexnut compression or set-screw type.  EMT 
connectors shall have insulated throats. 

 
C. PVC fittings, elbows and cement shall be produced by the same manufacturer.  All joints shall be 

solvent welded in accordance with the manufacturer's recommendations. 
 

D. Fittings for use with ENT shall be by same manufacturer as the conduit and be suitable for 
concrete encasement. 

 
E. Conduit connections to switchboards, motor control centers, transformers, panels, cabinets, and 

pull boxes with specific grounding requirements, shall have grounding wedge lugs between the 
bushing and the box or locknuts designed to bite into the metal. 

 
F. Each conduit end shall be provided with either an insulated throat connector or separate locknut 

and insulated bushing.  Bushing shall be installed before any wire is pulled.  ENT shall be installed 
with approved fittings. 

 
G. Conduit fittings approved manufacturers are Raco, Steel City, O.Z Gendy, Thomas & Betts, Efcor, 

Appleton and Carlon. 
 

H. Expansion fittings shall be provided in all conduit which crosses an expansion joint either in, 
across, or through same. 

2.03  CONDUCTORS:  Conductors shall be copper of 98% conductivity, 600 volt insulation.  Sizes 

376



 -314- S.P.No. 907-242-136 -- Cont'd 

specified are AWG gauge for No. 4/0 and smaller and circular mils (MCM) for all sizes larger than 
No. 4/0.  Conductors No. 10 and smaller shall be solid and type "THHN" or THWN" insulation.  
No. 8 and larger shall be stranded and type "THHN" or "THWN" insulation. 

 
2.04  OUTLETS: 
 

A. Outlet boxes and covers shall be of such form and dimensions as to be adapted to their specified 
usage, locations, size and quantity of conduit, and size and quantity of conductors entering the 
boxes.  In special "Fire Rated" partitions, outlets shall comply with ASTM No. E119. 

 
B. Flush ceiling outlets for surface or pendant mounted lighting fixtures shall be one-piece 4" square 

or octagonal pressed steel boxes.  Boxes for devices in unfinished masonry walls or stud walls 
shall be pressed steel, square corner, sectional switch boxes, or shall be 4" square box with a 
square cornered tile wall cover, set flush with masonry construction.  Boxes in concrete ceiling 
slab shall be octagonal, shallow concrete boxes.  Welded  boxes are not acceptable.  Steel boxes 
shall be used with all steel conduit and type AC or MC cable.  Boxes used in conjunction with ENT 
shall conform with the foregoing except shall be made of a high heat-resistant plastic suitable for 
fixture support and shall be specifically designed for use with ENT. 

 
C. All outlet boxes in plaster or masonry walls or ceiling shall be provided with plaster rings. 

 
D. Junction boxes and all outlets not indicated as containing wiring devices or lighting fixtures shall 

have covers.  Covers for outlets in walls shall be as specified for wall switches and receptacles. 
 

E. Outlet boxes exposed to the weather and outlet boxes for vapor tight lighting fixtures and devices 
shall be of cast corrosion resistant type. 

 
F. Outlet box approved manufacturers are Appleton, Raco, Steel City, Crouse-Hinds or Carlon. 

 
2.05  DISCONNECT SWITCHES: 
 

A. Disconnect switches shall be "heavy-duty" type enclosed switches of quick-make, quick-break 
construction.  Switches shall be horsepower rated for 600 volts AC as required.  Lugs shall be UL 
listed for copper and aluminum cable. 

 
B. Padlocking provisions shall be provided for padlocking in the "Off" position. 

 
C. Switches shall be furnished in NEMA I General Purpose enclosure unless noted otherwise. 

Switches located on the exterior of the building or in "wet" locations shall have NEMA 3R 
enclosures. 

 
D. Fused disconnect switches shall have rejection type fuse clips with dual element, current limiting 

fuses of rating shown. 
 

E. Disconnect switches shall be by same manufacturer as distribution equipment. 
 
2.06  NAMEPLATES:  Nameplates shall have 3/8" high engraved letters, white core laminated bakelite 

with black finish for 120/208V and white core with red finish for 277/480V. 
 
2.07  WALL SWITCHES: 
 

A. Wall switches shall be plastic, totally enclosed, quiet type, self-grounding, 120-277 volts and 20A 
rating. 

 
Single Pole:    Hubbell No. 1221 
Double Pole:  Hubbell No. 1222 
Three-way:     Hubbell No. 1223 
Four-way:       Hubbell No. 1224 

 
B. Color shall be ivory or as selected by Architect. 

 
C. Comparative switches by Arrow Hart, Leviton, Bryant, or Sierra are acceptable as equal. 

 
D. Flush motor switches shall have a red pilot light and overload protection for fractional horsepower 

motors. 
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E. Wall dimmer switches shall be totally enclosed, self-grounding, vertical slide type, square law 

dimming, with 600 watt capacity unless shown otherwise, Lutron Nova Series. 
 
2.08  RECEPTACLES: 
 

A. Duplex receptacles shall be plastic, two-pole, three wire, self-grounding, side wired, 125 volts and 
20A rating.  Hubbell No. 5362 Series.  Isolated ground type to be Hubbell No. IG-5362 Series.  
GFCI type to be Hubbell No. GF-5362 Series. 

 
B. Single receptacles shall be two-pole, three wire, self-grounding, side wired, 125 volts and 20A 

rating, Hubbell No. 5361 Series.  Isolated ground type to be Hubbell No. IG-5361 Series. 
 

C. Color shall be as unless otherwise directed by Architect,  ivory for normal circuits and red for 
emergency circuits. 

 
D. Clock outlets shall be Arrow-Hart 5708. 

 
E. Comparative devices by Arrow-Hart, Leviton, Bryant, or Sierra are acceptable as equal. 

 
2.09  COVERPLATES: 
 

A. Coverplates for flush mounted devices in all areas shall be brushed finished stainless steel, jumbo 
size, or as selected by Architect. 

 
B. Computer outlet coverplates shall be blank and have same finish as above. 

 
C. Coverplates for exterior receptacles shall be self closing, die cast aluminum. 

 
D. No coverplates for telephone outlets. 

 
2.10  PLYWOOD BACKBOARDS: 
 

A. Provide plywood backboards where shown.  Backboards shall be minimum 3/4" thick and sized as 
shown or to accommodate equipment indicated to be mounted thereon.  Plywood shall be fire 
retardant. 

 
B. Secure plywood to the building structure and paint with two coats of fire retardant gray paint. 

 
2.11  SMOKE AND FIRE STOP FITTINGS:  If and where required, smoke and fire stop fittings shall be 

U.L. listed for that purpose.  The fittings used to seal conduit either on the outside of the conduit, 
busway or cable or internally shall have heat activated intumescent material which expands to fill 
all voids and  shall be O.Z./Gedney "FIRE-SEAL" or Dow Corning silicone RTV foam with an 
hourly fire-rating equal to or higher than the rating of the floor, ceiling or wall through which the 
cable or conduit passes.  The seals for conduit shall be of the flanged type. 

 
2.12  FLOOR OUTLETS: 
 

A. If and where required, floor outlets shall be single gang floor boxes, Steel city No. 600 Series, 
complete with cast iron body, vertical angular adjustment, bronze frame, bronze floor plate and 
gasket.  Larger than standard tappings shall be furnished where required.  Adjacent boxes shall 
be installed on minimum 7" centers. 

 
B. Duplex floor receptacle outlets shall have No. P-60-DU floor plate, a No. P-60-CP carpet plate 

where installed in carpeted floor and a Hubbell 5262 Series duplex receptacle.  Single floor 
receptacle outlets shall have a No. P-60-2 plate and Hubbell single receptacle.  Provide a No. 700 
split bell nozzle for each 5261 Series single receptacle and two (2) No. 703 for each duplex 
receptacle. 

 
C. Floor outlets for telephone, signal or alarm use shall have a No. P-60-3/4-2 floor plate and a No. 

467 bushed opening standpipe with a No. 461 base, all bronze finish. 
 
2.13  FUSES: 
 

A. Provide all fuses.  All fuses shall be of the same manufacturer.  All fuses shall be of the high 
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interrupting rating (200,000 Amps), current limiting type and manufactured by Bussmann or an 
approved equal.  Fuses shall be provided for each fuse cutout and the specified quantity of fuses 
shall be furnished for spares. 

 
B. Circuits 0 to 600 ampere shall be protected by rejection type, current limiting BUSSMANN 

LOWPEAK Dual Element Fuses LPN-RK (250 volts) or LPS-RK (600 volts).  All dual-element 
fuses shall have separate overload and short-circuit elements.  Fuse shall incorporate element 
having a 284 degree F. melting point alloy and shall be independent of the short-circuit clearing 
chamber.  The fuse must hold 500% of rated current for a minimum of 10 seconds and be listed 
by Underwriter's Laboratories, Inc., with an interrupting rating of 200,000 amperes RMS 
symmetrical.  The fuses shall be UL Class RK-1. 

 
C. Circuits 601 to 6000 ampere shall be protected by current limiting BUSSMANN HI-CAP Time-

Delay Fuses KRP-C.  Fuses shall employ "O" rings as positive seals between the end bells and 
the glass melamine fuse barrel.  The terminals shall be peened.  Fuses shall be time-delay and 
must hold 500% of rated current in .01 seconds or less and be listed by Underwriter's 
Laboratories, Inc., with an interrupting rating of 200,000 amperes RMS symmetrical.  The fuses 
shall be UL Class L. 

 
D. Furnish and turn over to the Owner a minimum of one (1) set of spare fuses (set consisting of 

three fuses) for each type and rating of fuse used.  When the number of fuse sets of the same 
type and rating actually installed exceeds five (5) sets, furnish an additional spare set of fuses for 
each five (5) or fraction thereof. 

 
E. Provide a cabinet in which to store all spare fuses, Bussmann Catalog No. SFC. 

 
 
PART 3  EXECUTION 
 
3.01  CONDUIT: 
 

A. Rigid steel shall be used for service entrance and all feeders and branch circuits where exposed 
to damage. 

 
B. EMT shall be used for branch circuits, fire alarm and telephone when not underground or in 

concrete in contact with the earth. 
 

C. Schedule 40 PVC may be used for all underground feeders, service entrance conductors when 
encased in 4" of concrete on all sides, or under the lowest floor slab. 

 
D. ENT may be used where encased in concrete (floor and ceiling slabs) or in concrete masonry 

walls. 
 

F. Conduit shall be continuous from outlet to outlet, from outlet to cabinet, junction box and pull box.  
Conduit shall enter and be secured to all boxes, etc., in such a manner that each system will be 
electrically continuous from service to all outlets.  All conduit from cabinets and junction boxes 
shall terminate in approved outlet boxes or conduit fittings.  Conduit connections to any box which 
has no threaded hub shall be double locknutted. 

 
G. Provide junction boxes or pull boxes where shown and where necessary to avoid excessive runs 

or too many bends between outlets.  The conduit sizes shown may be increased if desired to 
facilitate the pulling of cables. 

 
H. All conduit shall be concealed unless indicated otherwise.  Install exposed conduit parallel with or 

at right angles to the building walls and support from walls or ceilings at intervals required by Code 
with approved galvanized iron clamps or hangers.  Concealed conduit above the ceiling shall be 
supported independent of ceiling construction.  Where ceilings of lay-in type are used, conduit 
must be installed high enough to permit removal of ceiling panels and lighting fixtures.  Use 
threaded rods and hangers consisting of double-nutted threaded rods and "Unistrut" channels or 
angles of 12 gauge minimum steel for supporting multiple conduit. 

 
I. Minimum size conduit for branch circuits shall not be smaller than 1/2".  Home runs shall extend 

from outlets shown to panel designated.  Home runs shown shall not be combined.  Home run 
conduit shall not be smaller than 3/4". 
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J. At couplings, conduit ends shall be threaded so that they meet in the coupling.  Right and left 

hand couplings shall not be used; conduit couplings of the Erikson Type shall be used at locations 
requiring such joints. 

 
K. All conduit for future use and for telephone, data or TV wire shall be left with No. 16 gauge wire or 

approved pull cord pulled in them. 
 

L. Expansion fittings shall be installed in all conduit which pass through expansion joints. 
 

M. Provide non-hardening elastic type duct seal compound, Neer No. DC, 3M Co. "Scotchfil", or 
Gardner Bender duct seal, for each conduit entering the building from outside and for each 
conduit passing from one space into another which is normally at a lower temperature. 

 
N. Provide watertight conduit hubs on conduit terminating in a box or cabinet exposed to the weather. 

 
O. Space in sleeves or around conduit that pass through fire resistive or fire rated walls, partitions, 

floors or ceilings shall be closed by packing with an unlabeled fire resistive material that will 
maintain the rating of the barrier penetrated. 

  
3.02  FLEXIBLE CONDUIT: 
 

A. PVC extruded cover flexible conduit shall be used in making short flexible connections to rotating 
or vibrating machinery or equipment.  The flexible conduit at these locations shall be as short as 
possible, but shall have a minimum length of 12". 

 
B. A green stranded bonding jumper shall be installed outside of all flexible conduit that extends 

directly from a non-flex conduit to a rotating or vibrating machine.  Where a junction box is used, 
the green stranded bonding jumper shall be installed inside the flexible conduit and attached to 
the junction box and to the machine.  When the bonding jumper is installed outside of the flexible 
conduit, plastic wire straps shall be used 6" o.c. to secure the jumper to the flexible conduit. 

 
3.03  CONDUIT PROTECTION: 
 

A. All conduit installed in the ground either outside or beneath the building (with the exception of 
exterior lighting circuits), shall be encased in 4" of concrete on all sides.  Concrete shall be a 
minimum of 3000 P.S.I. mix.  All threaded joints in rigid conduit that is encased in concrete shall 
have a U.L. listed joint compound applied.  Where conduit inside the building is installed below the 
floor slab, the vapor barrier shall be run below the conduit concrete encasement.  Conduit 
installed in any slab, where permitted above, shall be above the bottom steel and below the top 
steel.  No conduit shall be spaced less than 3" apart, conduit crossings shall be kept to a 
minimum with minimum spacing as determined by the structural engineer. 

 
B. Conduit shall be secured in place and protected where necessary to prevent damage to work 

during construction.  The ends of all conduit shall be plugged to avoid filling with any foreign 
matter.  All conduit shall be blown out and swabbed clear of water and trash prior to pulling wire. 

 
C. Provide identifying marker tape the entire length of each conduit installed in the ground outside 

the building.  The tape shall be constructed of inert polyethylene, resistant to acids, alkalis, etc., in 
the soil, and shall be a minimum 4 mil thickness.  The tape shall be yellow, 6" wide, and shall 
have the words, "CAUTION - ELECTRIC LINE BURIED BELOW," imprinted with contrasting 
permanent ink.  The imprint shall repeat itself for the entire length of the tape.  The tape shall be 
buried at a maximum of 18" below finished grade, above a portion of the earth fill. 

 
 
 
 
 
 
3.04  WIRING: 
 

A. All conductors shall be installed in conduit.  No conductors shall be pulled into the conduit until the 
conduit system is complete. 

 
B. Conductors shall be continuous from outlet to outlet and from outlet to junction box or pull box.  All 
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splices and joints shall be carefully and securely made to be mechanically and electrically solid 
with pressure type connectors.  Where connection is made to any terminals of more than 30 
amperes capacity and where conductors larger than No. 10 AWG are connected to any terminal, 
copper terminal lugs shall be bolted to the conductors.  Where multiple connections are made to 
the same terminal, individual lugs for each conductor shall be used.   

 
C. Each conduit shall have a minimum of two (2) conductors pulled in unless that particular conduit is 

noted as being for systems other than electrical circuitry and/or future use or unless noted 
otherwise. 

 
D. Conductors for lighting and receptacle circuits shall have color coded jackets.  The wiring shall be 

color coded with the same color used with its respective phase through the entire job as follows: 
 

120/240 Volt Delta System  
Phase A - Black                  
Phase B - Red        
Phase C - Blue     
Neutral - White                 
Ground - Green  
Travelers - Yellow    

 
E. The feeder and service entrance conductors shall be color coded by the use of colored plastic 

tape applied within 6" of each conductor end. 
 

F. Branch circuit conductors shall not be smaller than No. 12 AWG and where the home run from 
center of load exceeds 100'-0", the conductors from home run outlet to panel shall be No. 10 
AWG minimum. 

 
G. Branch circuit wiring which supplies more than one fluorescent fixture through wireway of other 

fixtures shall be rated for use at 105 degrees C. 
 

H. For branch circuits terminating in outlet without device, leave minimum of 12" of slack wire coiled 
for connection of equipment. 

 
I. All conductors shall be identified with proper circuit numbers at terminals, junction boxes and at 

panelboards within 6" of conductor ends. 
 

3.05  OUTLETS: 
 

A. Provide galvanized steel or cast type boxes for all outlets. 
 

B. Where outlet boxes are used to support lighting fixtures, the outlet box shall be anchored to the 
structural members of the building per NEC 370-13. 

 
C. Outlet boxes shall be flush mounted unless they are specifically shown as being used with 

exposed conduit or are located above a ceiling. 
 

D. Where outlets are supplied from conduit run in or below floor slabs, the conduit shall be stubbed 
up at the location shown and the wall built up around the conduit. 

 
E. Cuts for outlet boxes in masonry walls shall be made so that the coverplate will completely cover 

the cut.  The mounting height of switch, receptacle and other outlets may be varied slightly, with 
the Architect's approval, so that the outlet box, top or bottom, will occur at a masonry joint. 

 
F. The edge of all outlet boxes shall be flush with the surface in which they are recessed.  The 

devices that fit into the outlet boxes shall be screwed tight before the cover plate is installed and 
the coverplate shall not be used as a means of tightening the devices in place. 

 
G. Where outlets are shown as being adjacent and different mounting heights are specified for each, 

they shall be mounted one directly over the other, on the centerline of the group. 
 
3.06  NAMEPLATES: 
 

A. Provide specified nameplates on the main switchboard, feeder switches, feeder breakers, 
distribution panels, panelboards, disconnect switches, contactors, starters, transformers, start-
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stop push buttons and motor switches. 
 
B. Provide nameplates on every device in the main switch-board and distribution panels. 

 
C. Nameplates for surface mounted equipment shall be installed on the exterior of equipment with 

sheetmetal screws.  Nameplates for flush or recessed mounted equipment shall be installed on 
the inside of the panel door or cover with epoxy cement. 

 
3.07  WALL SWITCHES AND RECEPTACLES:  Where more than one device is indicated at a location, 

the devices shall be gang-mounted in combined multi-gang boxes and covered jointly by a 
common coverplate.  Provide barriers as required by the devices and voltages being used. 

 
3.08  COVERPLATES: 
 

A. All junction boxes, outlet boxes, multi-gang switch boxes, utility boxes, etc., shall be covered with 
a coverplate.  The coverplate shall be a finished plate as specified unless designated otherwise. 

 
B. Coverplates shall be mounted vertically unless designated otherwise. 

 
3.09  GROUNDING: 
 

A. Ground connections shall be in accordance with the 1996 National Electrical Code. 
 

1. Provide a grounding electrode system consisting of a minimum of three (3) copper weld 
rods, 3/4" x 10'-0", driven 24" below grade a minimum of 72" apart in the form of an 
equilateral triangle, bonded together with No. 4/0 conductors.  Install rods a minimum of 
36" clear of foundation walls to effect  the building ground.  If the resistance to ground 
exceeds 25 ohms, additional rods shall be driven and bonded together until a reading of 
25 ohms or less to ground is obtained.  After completion of the grounding system, 
measure the system ground resistance with a "Megger Earth Tester".  Submit directly to 
the Architect two (2) copies of each test report certified by the testing technician and the 
Architect's representative. 

 
2. Extend from the electrodes to the main service disconnect with a No. 4/0 copper insulated 

ground conductor in a 1" conduit and connect to the neutral bar, housing and frame. 
 

3. Provide a No. 4/0 copper insulated conductor across the water meter with the conductor 
attached with clamps to the water line on each side of the meter. 

 
4. Provide a No. 4/0 copper insulated ground conductor in a 1" conduit from cold water 

entrance pipe ahead of first valve to the main service disconnect and connect to the 
neutral bar, housing and frame. 

 
5. Where nonmetallic insulating couplings or dielectric flanges are used in metallic water 

piping systems, provide a No. 4/0 copper, insulated ground conductor across the 
couplings with the conductor attached with clamps to the water line on each side of the 
coupling. 

 
6. All ground clamps shall be equipped with compression type cable lugs independent of the 

compression device clamping the pipe or rod. 
 

     7. All steel conduit entering the main service disconnect shall have threaded conduit 
insulated grounding bushings.  All bushings shall be bonded together and bonded to the 
main grounding bus with a No. 4 bare conductor. 

 
B. Provide an insulated green bonding jumper from the grounding lug of all receptacles to a clip or a 

sheet metal screw in the outlet box.  The ground wire installed behind the device mounting screws 
will not be acceptable. 

 
C. Provide 1 #6 AWG copper conductor in 1" conduit from the point of attachment of the system 

ground at the water main to the telephone company room backboard. 
 

D. All branch circuits shall include a green insulated ground wire sized per nec or as shown 
connected to each device and outlet box on the circuit and to the panelboard ground bus.  Multiple 
wire branch circuits with common neutral require only one ground wire.  The number of wires 
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shown on the drawings does not include this ground wire. 
 

3.10  TELEPHONE CONDUIT SYSTEM: 
 

A. Telephone service shall include wood backboards with 2 inch service entrance conduit as shown.  
Provide quadplex 120 volt receptacle at the backboard that is connected to a dedicated circuit. 

 
B. Telephone service entrance cable, all branch cabling and telephone instruments shall be provided 

by the telephone equipment vendor. 
 

C. Provide an outlet and conduit system for the telephones as shown and leave the same in 
readiness for wiring by others.  Provide pull line in all telephone conduit.  Terminate all conduit at 
a uniform height with smooth insulated bushings at the telephone wood backboards.   

 
D. Telephone wall outlets shall be pressed steel sectional switch boxes, wall mounted at the 

locations indicated.  Coverplate shall have a bushed hole or modular jack as required. 
 

E. Telephone floor outlets, if and where required, shall be floor boxes as specified at the locations 
indicated. 

 
3.11  CONNECTION TO EQUIPMENT: 
 

A. Equipment furnished by the Owner or under other Sections, such as mechanical, signs, kitchen 
equipment, etc., will be installed by others.  Provide electrical service and make the electrical 
circuit connection to this equipment. 

 
B. Provide PVC insulated flexible cord sets for all cord and plug connected building appliances and 

equipment.  Cords shall be sized in accordance with electrical circuits indicated.  Multiple 
conductor cords shall be type "SO" cable with PVC jacket and green insulated ground conductor. 

 
3.12  CORING, CUTTING AND PATCHING: 
 

A. Set sleeves for conduit accurately before the concrete floors are poured, or set boxes on the 
forms so as to leave openings in the floors in which the required sleeves can be subsequently 
located.  Fill in the voids around the sleeves with concrete. 

 
B. Should the performance of this preliminary work be neglected and should cutting be required in 

order to install conduit, then the expense of the cutting and restoring of surfaces to their original 
conditions shall be accomplished without incurring additions to the Contract. 

 
3.13  EQUIPMENT ANCHORING: 
 

A. All items of electrical equipment, such as switchboards, panelboards, etc., shall be securely 
anchored to the building structure. The anchoring shall be accomplished by utilizing a minimum 
size of 3/8" steel anchor bolts in the structure and to the item of equipment.  A minimum of two (2) 
anchor bolts shall be provided on each side of each item of equipment with the following 
exceptions: 

 
Exception No. 1: If the equipment manufacturer includes more than two (2) anchor holes per side 
in the base or base frame of the equipment item, then there shall be one anchor for each anchor 
hole. 

 
Exception No. 2: If the equipment manufacturer recommends a particular quantity greater than 
two (2) per side, then that quantity of anchors shall be provided. 

3.14  CONTROL WIRING: 
 

A. Control wiring is defined as the wiring which provides connections between control circuit 
elements and does not provide the power circuit. 

 
B. Generally, control wiring is specified in Division 15; however, where a control device such as a 

pushbutton, thermostat, firestat, etc. is to be installed in the power circuit, these devices shall be 
received, stored and installed as part of the work of this Division. 

 
C. Control wiring and conduit for control wiring shown on the electrical drawings shall be provided 

regardless of its function. 
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3.15  HAZARDOUS AREAS 
 

A. Wiring and equipment in these areas shall be installed in strict compliance with Article 500 of the 
NED and as shown on the drawings.  Areas affected are as noted on the drawings and/or as 
implied by area name given on Architectural Drawings.  All wiring shall be installed in rigid steel 
conduit or MI cable. 

 
B. Seals shall be installed where indicated on the drawings and as required by NEC.  Where seal 

must occur in finished area, shall be installed flush in wall junction box with “302" stainless steel 
cover.  Where seal is installed in unfinished area as approved by Architect, shall be surface 
mounted in accessible location.  Seals shall be Crouse-Hinds type EYS or equal. 

 
C. All electrical equipment installed in a hazardous location shall be approved for the location 

encountered unless equipment exceeding minimum requirements is shown on the drawings or 
specified herein. 

 
 
 
                             END OF SECTION 
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SECTION 16200   SERVICE AND DISTRIBUTION 
 
PART 1  GENERAL 
 
1.01  DESCRIPTION: 
 

A. All work specified in this Section shall comply with the provisions of Section 16010. 
 

B. Provide a complete electrical distribution system.  The system shall include the secondary service 
entrance, main switchboard, feeders, distribution panels, panelboards, busway, remote control 
switches, contactors, etc., to provide a complete system. 

 
C. All distribution switchgear (branch circuit panelboards, switchboard, distribution panelboards, 

busway, etc.) shall be the unit responsibility of one manufacturer.  All  component parts of the 
above listed items shall be of the same manufacturer except where a written request for a 
deviation from this requirement has been approved prior to bid date. 

 
D. Shop drawings for equipment specified in this Section shall show that all specified requirements 

have been incorporated. 
 

E. All floor mounted distribution equipment shall be mounted on a 4" high concrete pad. 
 
1.02  SECONDARY ELECTRICAL SERVICE: 
 

A. The secondary service to the building shall be 120/240 volts, 3 phase, 4 wire, 60 Hertz AC. 
Provide all conduit and wire as required from the utility secondary of the transformer to the main 
switchboard.  Coordinate all work with the utility. 

 
B. The contractor shall provide ground rods, ground cables, and ground wires, so as to provide a 

complete grounding system as per NEC 250.  
 

C. Make all arrangements with the power company and pay all charges made by the power company 
for permanent electric service.  In the event that the power company's charges are not available at 
the time the project is bid, the bids shall be qualified to notify the Owner and/or Architect that such 
charges are not included. 

 
 

PART 2  PRODUCTS 
 
2.01  BRANCH CIRCUIT PANELBOARDS: 
 

A. Panelboards (panels) shall be general purpose enclosures and shall be surface or flush mounted 
as indicated.  Panels shall be of the automatic circuit breaker type, factory assembled by the 
manufacturer of the circuit breakers.  Panels shall be for the voltage indicated with the quantity of 
poles and ampacity of circuit breakers shown. 

 
B.  Boxes and trim shall be made from code gauge steel.  Boxes shall be of sufficient size to provide 

a minimum gutter space of 4" on all sides.  Boxes shall be minimum 20" width and 5-3/4" depth. 
 

C. Hinged door covering all device handles shall be included in all panel trim.  Doors shall have flush-
type cylinder lock and catch, except that doors over 48" in height shall have auxiliary fasteners at 
top and bottom of door in addition to flush-type cylinder lock and catch. Door hinges shall be 
concealed.  All locks shall be keyed alike.  Directory frame and card having a transparent cover 
shall be furnished with each panel door. 

 
D. Trims for flush panels shall overlap the box by at least 3/4" all around.  Surface trims shall have 

the same width and height as the box.  Trims shall be mountable by a screwdriver without the 
need for special tools.  After installation, trim mounting mechanism or hardware shall not be 
accessible when panel door is closed and locked. 

 
E. All exterior and interior steel surfaces of the trim shall be cleaned and finished with gray paint over 

a rust-inhibiting phosphatized coating. 
 

F. All interiors shall be completely factory assembled with protective devices, wire connectors, and 
shall be so designed that devices may be changed without machining, drilling or tapping. 
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G. Interiors shall be so designed that devices can be replaced without disturbing adjacent units and 

without removing the main bus connectors. 
 

H. Bus bars for the mains shall be of tin plated aluminum sized in accordance with U.L. Standards.  
Full size bars shall be included.  Bus bar taps for panels with single pole branches shall be 
arranged for sequence phasing of the branch circuit devices. 

 
I. Phase bussing shall be full height without reduction.  Cross and center connectors shall be of the 

same material as the bus. 
 

J. The neutral bus shall utilize set-screws to bond the neutral wire to the neutral bus through holes 
drilled in the neutral bar.  A sheet copper neutral bus utilizing flathead screws to hold the neutral 
wires will not be acceptable. 

 
K. Spaces for future devices shall be included as indicated and shall be bussed for the maximum 

rated device that can be fitted into them. 
 

L. All circuit breakers shall be manually operated, thermal-magnetic, automatic, of the ampacity and 
poles as indicated.  They shall be quick-make, quick-break, both on manual and automatic 
operation.  Breakers shall be over-the-center toggle operating type, with the handle going to a 
position between ON and OFF to indicate automatic tripping.  All multi-pole breakers shall have 
internal common trip.  Breakers shall have a minimum of 22,000 RMS symmetrical amperes 
interrupting capacity unless designated otherwise.  The breakers furnished shall be determined by 
the specifications and by the minimum U.L. labeled RMS symmetrical amperes interrupting 
capacity at circuit voltage.  All circuit breakers shall be bolted on and rigidly braced. 

 
M. Panels having sub-feed lugs for feeding through shall have 8" minimum extra gutter space at the 

lug end and on one side. 
 

N. Each panel as a complete unit shall have a short-circuit current rating equal to or greater than the 
equipment rating indicated. 

 
O. Panels shall be as manufactured by Square D, Cutler hammer/Westinghouse,  GE , or 

ITE/Siemens. 
 
2.02  DISTRIBUTION PANELBOARDS: 
 

A. Distribution panelboards shall be of the circuit breaker type, factory assembled by the 
manufacturer of the circuit breakers, complete with front door cover.  The main breaker and the 
branch circuit breakers shall be as indicated.  The main bus shall be tin plated aluminum rated as 
and of capacity equal to or greater than the rating or setting of the over-current protective device 
next back in the line.  Panel shall be suitable for the voltage and phase indicated.  Provide 25% 
ground bus. 

 
B. Panels shall be flush or surface mounted as indicated, with baked-on enamel trim, adjustable trim 

clamps and door with chromium plated combination cylinder lock and catch, all locks keyed alike.  
Provide a specified nameplate for each device and a blank (not engraved) nameplate for each 
spare breaker or space. 

 
C. The neutral bus shall utilize set-screws to bond the neutral bus through holes drilled in the neutral 

bar.  A sheet copper neutral bus utilizing flathead screws to hold the neutral wires will not be 
acceptable. 

 
D. All circuit breakers shall be manually operated, thermal-magnetic, automatic, of the ampacity and 

poles as indicated.  They shall be quick-make, quick-break both on manual and on automatic 
operation.  Breakers shall be over-the-center toggle operating type, with the handle going to a 
position between "ON" and "OFF" to indicate automatic tripping.  All multi-pole breakers shall have 
internal common trip. 

 
E. The interrupting capacity of the breakers furnished shall be 42,000 RMS symmetrical unless 

indicated otherwise. 
 

F. All main circuit breakers shall be molded case and vertically mounted.  All vertically mounted 
molded case circuit breakers shall be mounted so that the handle is up for "ON" and down for 
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"OFF", when viewed from the normal standing position.  All vertically mounted molded case main 
circuit breakers shall be UL approved for feeding in the bottom and out the top. 

 
G. All circuit breakers, including any connectors to the main bus, shall be bolted and rigidly braced. 

 
H. Spaces for future installation of molded case circuit breakers are specified by range of trip rather 

than a single trip size or frame size.  The spaces so scheduled  
shall be complete with all bus and required bus connectors such that future breakers can be 
installed without adding or changing bus connectors on the main bus and without using a larger 
(frame size) or more expensive breaker than the trip size and interrupting capacity would require.  
If the bus connectors furnished on the main bus will not cover the trip range specified, then 
duplicate sets of connectors shall be furnished on the main bus for each frame size required. 

 
I. Distribution panels shall be as manufactured by Square D, Cutler-Hammer/Westinghouse, GE or 

ITE/Siemens. 
 
 
PART 3  EXECUTION 
 
3.01  INSTALLATION: 
 

A. Provide a typewritten directory under plastic for all panelboards with spares marked in pencil. 
 

B. Provide all necessary hardware to level and secure the switchgear as required by the 
manufacturer's instructions.  Make all electrical connections for supply and load circuits and leave 
in operating condition. 

 
C. Clean enclosure of all switchgear of all foreign matter, including dust. 

 
 
 
                             END OF SECTION 
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SECTION 16300   LIGHTING 
 
PART 1 - GENERAL 
 
1.01   DESCRIPTION: 
 

A. All work in this Section shall comply with the provisions of Section 16010. 
 

B. Provide all lighting fixtures and lamps as specified herein and as shown. 
 

C. All lamps shall be operating at the time of the final inspection. 
 

D. Confirm exact locations of all lighting fixtures by coordination with the Architectural Reflected 
Ceiling Plans and mechanical equipment above or on the ceiling. 

 
E. Confirm all ceiling types before ordering lighting fixtures. 

 
F. Each lighting fixture shall have been tested and certified for proper operation by the fixture 

manufacture for the type mounting and ceiling on/in which it is installed.  
 

G. Lamps and ballasts shall be compatible. 
 
 
PART 2  PRODUCTS 
 
2.01  LAMPS: 
 

A. The  type lamps shall be as specified with each lighting fixture and shall be suitable for use in the 
fixture for which it is specified. 

 
1. The lamp catalog number is given as a standard of the quality and performance required.  

Equal lamps by General Electric, Sylvania or Phillips/Westinghouse will be acceptable.  
When a lamp manufacturer's name is used along with the catalog number in the lighting 
fixture schedule, it is considered unequaled by any other lamp and shall not be 
substituted.  The lamp performance with energy conserving ballasts furnished under this 
Section shall be certified by a nationally recognized independent testing laboratory. 

 
2. Energy conserving and standard (non-energy conserving) fluorescent lamps shall be by 

the same manufacturer. 
 

B. Fluorescent Lamps: 
 

1. Fluorescent lamps shall be as specified in Lighting Fixture Schedule, or 3500 K.. 
 

2. Floor lamps shall be listed by manufacturer as suitable for use on the ballasts intended for 
use. 

 
C. Incandescent Lamps: 

 
1. "A" type lamps shall be inside frosted, except where specified to be clear. 

 
2. "R" and "PAR" type lamps shall have the beam type (spot or flood) as specified in the 

lighting fixture schedule. 
 

3. Quartz tubes shall be frosted. 
 

4. All incandescent lamps, except quartz tubes, shall be rated for 120 volt operation. 
 

5. Incandescent lamps shall be as specified in Lighting Fixture Schedule. 
 

D. High Intensity Discharge (HID) lamps shall be the voltage and type specified in the lighting fixture 
schedule. 

 
 
2.02  BALLASTS: 
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A. Provide ballasts of the proper voltage rating to match the circuit voltage from which the units are 

supplied. 
 

B. Fluorescent ballasts shall be the high power factor type, Class "A" sound rating, non-PCB, CBM 
certified and shall have an automatic resetting thermostat to provide Class P ballast protection. 

 
C. Energy conserving fluorescent ballasts shall be CBM certified for full light output.  Energy 

conserving rapid start lamp ballasts shall have an average input wattage of 86 watts when 
operating two (2) F40T12 rapid start fluorescent lamps in ambient of 77 F.  Energy conserving 
ballasts shall be CBM certified for operation of standard fluorescent lamps as well as energy 
conserving lamps specified herein.  Electronic Ballast shall be as by Howard Industries, Laurel, 
Ms. 

 
D. Ballasts for High Intensity Discharge (HID) lamps shall be Constant Wattage Autotransformer 

(CWA) type or equal type with 90% minimum power factor. 
 
2.03  DIFFUSERS: 
 

A. Unless specified otherwise, all prismatic diffusers for fluorescent lighting fixtures shall be prismatic 
acrylic with a thickness of 0.125", measured from the back side to the peak of the prism. 

 
B. All wraparound lenses shall be virgin acrylic, one-piece and injection molded. 

 
2.04  LIGHTING FIXTURE TRIM: 
 

A. Each recessed lighting fixture shall have a trim to match the type of ceiling (plaster, exposed grid, 
concealed spline, exposed panel, etc.) in which it is being installed, regardless of catalog number 
given. 

 
B. Each lighting fixture recessed in a plastered ceiling of any type shall have a plaster frame. 

 
2.05  LIGHT FIXTURE TYPES: 
 

A. Most lighting outlets are lettered or groups of outlets are indicated by a letter. 
 

B. Each lighting fixture shall have a manufacturer's label affixed and shall comply with the 
requirements of all authorities having jurisdiction. 

 
C. The lighting fixtures that are indicated by the letters shall be as indicated on the Lighting Fixture 

Schedule. 
 
2.06  RECESSED INCANDESCENT FIXTURES:  All recessed incandescent fixtures shall comply with 

Article 410-65, C of the N.E.C. 
 
2.07  LIGHTING CONTROL: 
 

A. Provide a Photo/Time Control Center of the 7 day calendar dial type which shall be suitable to 
operate mechanically-held relays.  The time switch shall function to prevent energization of 
lighting for preset periods each day.  Time switch dial shall permit different On-Off settings for 
each day of the week with provision for omitting selected days.  When permitted by the time 
switch, photocontrol shall operate the control center to energize whenever natural lighting falls 
below 25 footcandles. 

 
B. The Control Center shall have manual switching for each circuit to maintain lighting "ON" or "OFF" 

until manually returned to the "Automatic" position.  The Control Center shall have a case cover to 
provide external accessibility of the bypass switches. 

 
C. A spring drive timing motor shall be provided to operate time switch controls at least 16 hours 

after power failure.  On restoration of power, the time switch shall transfer to synchronous motor 
drive and automatically rewind reserve. 

 
D. A photo-cell shall be provided with the Control Center. 

 
E. The Control Center shall have capability of controlling three (3) circuits as described below: 
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Circuit A-Dusk (Photocell) On - Preset (Timeswitch) Off 
Circuit B-Dusk (Photocell) On - Dawn (Photocell) Off 
Circuit C-Preset (Timeswitch) On - Preset (Timeswitch) Off 

 
F. The Time Control Center shall be Tork Model T-930L or approved equal.  Submit all devices and 

connection diagrams. 
 

G. Relays for operation by the Time Control Center shall be 30A, 600V. mechanically held heavy duty 
type.  The relays shall have the number of poles required by the circuits controlled plus two (2) 
spare poles.  Relays shall be ASCO 1255-166 Series or equal. 

 
H. Sequence of control for exterior lighting shall be as determined by the owner. 

 
 

PART 3  EXECUTION 
 
3.01  SUPPORT OF LIGHTING FIXTURES: 
 

A. All lighting shall be supported from the building structure.  The fixtures shall be supported in a 
manner that will insure the fixture weight being equally distributed from each support and the 
fixture remaining in a level position. 

 
B. Fluorescent fixtures installed recessed in a suspended ceiling system shall be supported form the 

building structure with two (2) 12 gauge wires on diagonal corners of the fixture.  In addition, the 
fixture shall be clipped to members of the ceiling suspension system. 

 
C. Fluorescent fixtures installed in or on any ceiling other than a suspended ceiling system 

specifically mentioned above shall be supported with concealed steel rods.  Rods shall be 1/4" 
diameter minimum and shall be located where recommended by the fixture manufacturer.  
Provide a minimum of two (2) supports for each 4' or 8' fixture chassis. Supports shall be 
maximum of 48" centers.  For incandescent fixtures, steel hanging wire may be used by attaching 
the wire to the fixture mounting frame. 

 
D. Pendant mounted incandescent fixtures shall be stem supported by a fixture stud mounted in the 

outlet box.  Suspended fluorescent fixtures shall have mounting stems located as per the 
manufacturer's recommendations, but in no case shall have less than two (2) stems per chassis. 

 
3.02  AIMING OF ADJUSTABLE LIGHT FIXTURES:  All fixtures with lamp position, tilt, shutters, 

rotation, or other types of adjustment shall be rough adjusted at the time of installation.  The 
Architect and/or Engineer or his representative will determine the final inspection.  Fixtures 
serving areas where daylighting is predominant will be adjusted after sunset. 

 
3.03  LIGHTING FIXTURES IN MILLWORK, IF AND WHERE REQUIRED: 
 

A. Special attention shall be given to lighting fixtures indicated to be mounted within, under, on or 
otherwise incorporated into millwork or cabinetry. 

 
B. Refer to the Architectural drawings and details for specific dimensions.  This coordination shall 

occur prior to ordering fixtures to assure fixtures will fit the space limitations of the millwork. 
 

C. This requirement is intended to preclude incurring additions to the Contract due to fixtures being 
too small or too large for the space. 

 
 
 
 END OF SECTION 
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SECTION 16640  SECURITY SYSTEMS 
 
PART 1  GENERAL 
 
1.01 GENERAL: 
 

A. Conductors shall be installed in conduit where feasible. Provide raceway to frames as required 
and utilize same for “raceway” for door intrusion detection. 

 
B. See Section 16011 “Electrical Requirements” for additional requirements. 

 
C. The building system shall be compatible with any existing campus security system.  

Communication shall be maintained with any central system unit in District Office. 
 

D. Interbuilding communication shall be maintained through the phone cable system.  This includes 
the District Office and any Guard Building. 

 
1.02 INSTRUCTIONS: 
 

A. The system shall include: door switches, keypad, control station/panel, motion detectors, glass 
breakage detectors, interior and exterior sirens,  interconnecting cable. 

 
B. Interlock keypad with electric lock at entry door. 

 
C. Provide security breach signal to external horn (minimum of 10’ AFG) located as shown on plans. 

This signal shall also be routed to internally located horns. 
 

D. Locations of security system devices shall be subject to relocation per provisions of all other 
boxes/devices on site.  (See Section 16011). 

 
E. The following components are suggested as standard for quality with all system components: 

 
1. Glass Breakage Detector C & K FG730 

             2. Motion detector      IS-290CM-N (Long Range – Ceiling Mount) 
3. Panel      Ademco Vista 20SE 
4. Keypad       Ademco 6128 Alpha Numeric Back Lit  
5. Zone Expander   Ademco 4219 
6. Auxiliary Power Supply  Moose MP-CH12A  
7. Door switch      GRI # 29A 
8. Interior Siren      Ademco Wave II 
9. Outdoor Siren      Moose/Ariteck 44 Watt 
10. Battery Backup   Yuasa 7.0 Amp Hour 

 
F. Horns for combination fire and burglary are allowable if the shared horn has distinct signals for 

each. 
 
 G. Provide 120 volt dedicated power circuit for the system, as required. 
 
 H. The system shall be equipped with a backup battery for loss of power situations. 
 
 END OF SECTION 
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SECTION 16721  FIRE ALARM AND DETECTION SYSTEM 
 
PART 1  GENERAL 
 
1.01 GENERAL: Shall be installed in conduit.  Conduit and wiring though not shown shall be furnished 

and installed to accomplish the intent of the system as shown on the drawings by symbols and 
this specification. 

 
1.02 INSTRUCTIONS: 
 

A. Fire Alarm System shall consist of a zoned, non-coded, supervised, general alarm system with 
automatic and manual detectors. 

 
B. Actuation of nay initiation device shall cause the following actions: 

 
1. Activate general alarms (audible & visual) 
2. Activate associated zone indicators (audible & visual) 
3. Turn off power to all air supply units. 
 

C. The system shall have the capacity to transmit signal to Central Fire reporting station.  Furnish all 
necessary hardware required to accomplish this function and coordinate installation including the 
proper polarity reversing relays, if required. 

 
D. System wiring shall be Class B as defined by NFPA.  Any system circuit wiring ground or open, or 

any system component failure shall cause all trouble signals to operate.  System components 
shall be protected against transient over voltages.   

 
E. Smoke detectors of required size and type shall be furnished and installed in each of the air 

handling duct systems in the following locations. 
 

In the main supply duct on the downstream side of filters.  The detectors shall be furnished with 
necessary NC and NO contacts as needed for Division 15 Contractor to use for air handling unit 
shut down.  Wiring and connection requirements for air handling unit shut down to be the 
responsibility of the Division 15 Contractor.  Each detector shall have a remote alarm and test 
station installed where directed by the Architect/Engineer or as shown on the drawings. 

 
F. A photoelectric smoke detector shall be located as indicated on plans.  Each detector shall be 

equipped with an integral 135 degree, heat sensing element.  No radioactive material shall be 
used. 

 
G. Manual stations shall be non-coded, dual action stations located as shown on drawings.  Stations 

shall be red in color and fabricated of high impact Lexan. 
 

H. Main terminal cabinet shall be equipped with a drill switch which, when activated, shall cause only 
the general alarm audible and visual signals to activate but not other general alarm functions shall 
be affected. 

 
I. Main terminal cabinet shall have battery standby complete with metered charger.  Batteries shall 

be maintenance free sealed type capable of operating system for 24 hours.  Charger shall be 
rated for recovery of batteries from full discharge to full charge in 24 hours or less. 

 
J. Main terminal cabinet shall contain proper devices and circuity to cause the general alarm bells to 

sound for (5) minute and then silence.  Other alarm functions will not be affected. 
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K. System components shall be the following as manufactured by Simplex or equal approved by 
Architect/Engineer. 

 
Item     Cat. No.  Box 
 
Main terminal cabinet, 
4 zone max.    4001 Series With device 
Smoke detector, photo 
electric     2098 Series 4" octagon 
Heat detector    2098 Series 4" octagon 
Duct detector with 
proper tubes    2098 Series With device 
Manual Station    2099 Series 4" Sq. with Lgg raised cover            
Audible & visual signal   4903 Series 4" square 
Visual signal    4904 Series 4" square 

 
 
 END OF SECTION 
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SECTION 16920  MOTOR CONTROLS AND WIRING 
 
PART 1  GENERAL 

 
1.01  SCOPE: 
 

A. All work specified in this Section shall comply with the provisions  of Section 16010. 
 

B. All motors shall be provided under Division 15. 
 

C. All motor starters shall be furnished under Division 16 for each motor except for package units 
which will be furnished with integral starters.  Motor starters shall be installed either in a Motor 
Control Center or separately mounted adjacent to the motor served, as indicated on plans. 

 
D. Motor power wiring is defined as those conductors between the energy source and the motor.  

This power wiring shall be terminated at the motor terminals.   
 

E. All control wiring required for automatic starting and stopping of motors shall be provided under 
Division 15 unless specifically shown on the electrical drawings. 

 
F. Power wiring shall be connected through all line voltage control devices such as firestats and 

thermostats provided by Division 15. 
 
 

PART 2  PRODUCTS 
 
2.01  MOTOR STARTERS: 
 

A. Starters for motors 1/3 horsepower or smaller shall be manual unless remote or automatic starting 
is required, in which case the starters shall be magnetic, full voltage, non-reversing, single-speed, 
unless otherwise indicated. Refer to mechanical drawings, specifications and schedules to 
determine which motors are not remote started.   All other starters shall be magnetic. 

 
B. Each starter for a three-phase motor shall be furnished with three (3) overload relays sized for the 

full load running current of the motor actually provided.  Provide an external "RESET" button or 
"HAND-OFF-AUTO" selector switch as scheduled with red "RUNNING" light.  Provide a green 
pilot light to indicate motor "STOPPED."  Each pilot light shall have a legend plate indicating 
reason for signal. 

 
C. Each overload relay shall have a normally open alarm contact which will close only when actuated 

by an overload (not to be confused with N.O. or N.C. auxiliary contacts).  These contacts shall be 
properly wired to their respective blue pilot light provided on the starter front cover and having a 
"TRIPPED" legend plate. 

 
D. Individually mounted motor starters shall be in a NEMA Type 1 general purpose enclosure in 

unfinished areas and shall be flush mounted in all finished areas.  Each starter shall have a 
laminated nameplate to indicate Division 15 unit number, function and circuit number.  Starters 
installed outdoors shall be NEMA 3R.   

 
E. All motor starters, push buttons and pilot lights shall be of the same manufacture as the 

switchboard and shall be Westinghouse-Cutler Hammer, GE, or ITE/Siemens. 
 

2.02  COMBINATION STARTERS: 
 

A. Combination starters shall consist of a circuit breaker or fused switch and a motor starter mounted 
in a common NEMA Type 1 general purpose enclosure. 

 
B. The motor starter components shall be as specified in paragraph 2.01 for motor starters. 

 
C. The circuit breaker component shall be a minimum 22,000 RMS interrupting capacity and shall be 

as required in Section 16200. 
 
 
PART 3  EXECUTION 
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3.01  INSTALLATION: 
 

A. Provide power wiring to and install all motor starters, unless integrally factory mounted on a piece 
of equipment. 

 
B. Provide power wiring to all motors except packaged units that are prewired between the starter 

and motor. 
 

C. Where line voltage control devices are mounted at, on or inside a unit, such as aquastats, firestat 
for single phase devices, etc., the power wiring to the unit shall be connected through such a 
control device. 

 
D. On final inspection, it shall be demonstrated to the Architect or his representative that each 

overload relay control circuit is properly wired and functioning correctly by manually tripping each 
overload relay individually, one at a time.  This inspection procedure shall not involve removing of 
any wiring or disconnecting any current carrying parts. 

 
 
 END OF SECTION 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-307-4 CODE:  (IS) 
 
DATE: 11/26/2002 
 
SUBJECT: Lime Treated Courses 
 
 
Section 307, Lime Treated Courses, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
907-307.01--Description.  After the first paragraph of Subsection 307.01 on page 307-1, 
add the following: 
 
The use of quick lime by the dry application method will not be allowed unless the lime 
meets the requirements of Subsection 907-714.03.3.2 for Dry Quick Lime. 
 
907-307.02.3--Lime.  Delete the first sentence of Subsection 307.02.3 on page 307-2 and 
substitute the following: 
 
Lime shall be either a commercial dry hydrated lime or a commercial dry, granular or 
pelletized quick lime meeting the applicable requirements of 907-714.03. 
 
907-307.03.1--General.  Delete the fourth and fifth sentences of Subsection 307.03.1 on 
page 307-2. 
 
After the third paragraph of Subsection 307.03.1 on page 307-2, add the following: 
 
Also within the test section and only when the dry-application method of quicklime is used, 
a sample of the soil-lime-water mixture shall be taken after the completion of the mixing 
operation.  This sample shall be taken, by the Contractor, to an independent testing 
laboratory to determine, using the X-ray Diffraction Test or the Titration Analysis Test, the 
percent of hydration.  After the completion of the test section, the Contractor shall not 
continue operations until the results of the test sample have been determined.  The 
Contractor shall provide the Engineer with three copies of a certified test report showing that 
the non-hydrated content of the sample has not exceeded one percent (1%) of the total mix.  
Should the sample not meet the hydration requirements, the Contractor shall re-mix the 
section and add sufficient water until satisfactory results are achieved.  All testing costs 
associated with determining the hydration efficiency of the sample(s) will be at no additional 
cost to the State.  MDOT reserves the right to make hydration verification checks of the soil-
lime-water mixture at any time.  
 
907-307.03.4--Application of Lime.  Delete the indented paragraph headed “Dry 
Application” in Subsection 307.03.4 on page 307-4 and substitute the following: 
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Dry Application.  Lime applied by this method shall be spread uniformly and 
shall be sprinkled with sufficient water to prevent loss of lime by wind.  
Spreading of lime when wind and weather conditions are unfavorable will not be 
permitted nor will spreading of lime by motor patrol be acceptable. 
 
The Department reserves the right to check, at any time, the dispersion of quick 
lime dust in the atmosphere.  At no time shall the atmosphere dispersion of quick 
lime dust exceed a rate of 30,000 µg/m3, measured at a distance of 100 feet. 

 
907-307.03.5.1--Initial Mixing.  Delete the second sentence of the third paragraph of 
Subsection 307.03.5.1 on page 307-5 and substitute the following: 
 
The mixing and water application shall be continued until a homogeneous mixture of which 
100 percent of the material by dry weight, exclusive of gravel and stone, will pass a one-
inch sieve and 60 percent will pass a No. 4 sieve.   
 
907-307.03.5.2--Final Mixing.  Delete the third sentence of Subsection 307.03.5.2 on page 
307-5 and substitute the following: 
 
Mixing shall continue until 100 percent of material by dry weight, exclusive of gravel and 
stone, will pass a one-inch sieve and 60 percent will pass a No. 4 sieve. 
 
907-307.03.6--Compaction.  Delete the second sentence of the sixth paragraph of 
Subsection 307.03.6 on page 307-6 and substitute the following: 
 
The average of the five density tests shall equal or exceed 95.0 percent with no single 
density test below 91.0 percent.  Sublots with a density below 91.0 percent shall be 
corrected at no additional cost to the State and retested for acceptance. 
 
907-307.03.7--Finishing, Curing, Protection, and Maintaining.  Delete in toto Subsection 
307.03.7 on pages 307-6 and 307-7 and substitute the following: 
 
The surface of the layer shall be smooth and conform to the lines, grades, and typical cross 
sections shown on the plans or established by the Engineer.  Surface requirements shall be 
as specified in 321.03.7. 
 
Each complete course shall be covered with a bituminous curing seal as soon as possible but 
no later than 24 hours after completion.  The surface shall be sealed with one of the 
specified bituminous materials applied by a pressure distributor at the rate of 0.10 to 0.25 
gallon per square yard or as directed by the Engineer.  The bituminous material shall be 
heated or otherwise prepared to insure uniform distribution.  Should the Contractor fail to 
seal the lime-fly ash course within the time specified, the Engineer will suspend all other 
work and withhold payment of the current estimate(s) until all damages resulting there from 
is corrected and the treated course is sealed.  
 
A subsequent course shall not be placed on the sealed course for at least seven (7) calendar 
days. During this 7-day period, the treated course shall not be subjected to any type of traffic 
and equipment. 
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The Contractor shall maintain the treated course and the curing seal in a satisfactory 
condition until covered by a subsequent course.  Protection shall include immediate repairs 
of any surface irregularities or other defects that may occur or develop.  It shall be the 
Contractor's responsibility to control traffic and equipment loads to avoid damage and to 
guard against freezing of the treated material. 
 
All damage resulting from the Contractor's failure to protect and cure the treated course as 
specified herein or from freezing that may occur prior to being covered with the next course 
shall be corrected at no additional cost to the State. 
 
Lime treated courses shall be corrected by reprocessing with Class C treatment to such depth 
as necessary to restore the CBR of the damaged material to that shown on the mix design, all 
at no additional cost to the State. The Contractor shall add the necessary quantity of lime, as 
determined by the Central Laboratory, and in no case shall it be less than two percent by 
weight. 
 
907-307.04--Method of Measurement.  After the last paragraph of Subsection 307.04 on 
page 307-8, add the following: 
 
The basis of pay for quick lime by the dry application method shall be the "calculated 
method" using the certified lime purity for each truckload as follows: 
 

Pure Quick Lime (Ca O) X 1.32 = Hydrated Lime (Ca (OH)2 
 
Quick Lime delivered X % purity X 1.32 = A 
 
Quick Lime delivered X % inert material X 1.0 = B 
 
A + B = Total Hydrated Lime produced (Pay Quantity) 

 
907-307.05—Basis of Payment.  Add the "907" prefix to all pay items listed on page 307-9. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-321-2 CODE:  (IS) 
 
DATE: 01/03/2002 
 
SUBJECT: In-Grade Preparation 
 
Section 321, In-Grade Preparation, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
907-321.01--Description. 
 
907-321.01.1--Applicability.  Delete the last paragraph of Subsection 321.01.1 on page 321-1 
and substitute the following: 
 
Unless otherwise specified, the in-grade preparation course shall be the top six inches of the 
design soil. 
 
907-321.03--Construction Requirements.  Delete Subsections 321.03.7.2.1, 321.03.7.2.2, 
321.03.7.2.3 and 321.03.7.2.4 on pages 321-3 through 321-6 and substitute the following: 
 
907-321.03.7.2.1-For Design Soil.   
 Tolerances From 
 Design Grade 

a. Where the top portion of the design soil is to be lime treated or 
lime-fly ash treated and the next course is stone or is to be 
chemically treated - 

  - Before Treatment -1" (1) 
  - Treatment In Place ±1" (2) 
 
b. Where the top portion of the design soil is to be cement  treated 

and the next course is stone or is to be chemically treated - 
  - Before Treatment -1" 
  - Treatment In Place -1" 
 
c. Where the design soil is not to be treated and the next course is 

stone or is to be treated or untreated - 
  - Preparation In Place -1" 
 
d. Where the design soil is not to be treated and a superimposed 

course is not required under this contract - 
  - In Place ±1" 
 

Notes: (1) From the design grade established before spreading lime to allow for bulking. 
 
 (2) From the design grade established for bulked material. 
 
907-321.03.7.2.2--For Bases. 
 
The surface tolerances from design grade before placing base material shall be the tolerances 
from design grade in place as set out herein for design soils. 
 
Grade stakes or other reference points shall be set at 25-foot intervals; when tested 
longitudinally, the maximum deviation when measured at the midpoint (12 1/2 feet) shall be 
±1/2 inches. 
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a. Where a base course is not to be treated and the next course is to 

be bituminous pavement - 
  - In Place ±1/2"  
 
b. Where a base course is stone or is to be cement treated and the 

next course is a drainage layer - 
  - In Place ±1/2"  
 
c. Where a base course is to be lime-fly ash treated and the next 

course is a drainage layer - 
  - In Place ±1/2" (3) 
 
d. Where a base course is stone or is to be cement treated and the 

next course is to be bituminous pavement - 
  - In Place ±1/2" 
 
e. Where a base course is to be lime-fly ash treated  and  the next 

course is to be bituminous pavement - 
  - In Place ±1/2" (3) 

 
Note: (3) From the design grade established for bulked material. 
 
Where stone is specified, it shall meet the requirements of Special Provision 907-304. 
 
907-321.03.7.2.3-For Drainage Layers. 
 

 Where a drainage layer is required - - In Place +1/8” 
   -3/8" 

 
907-321.03.7.2.4--For Any Course. 

 
a. Where a course is to be stone or is to be treated or untreated and 

the next course is a drainage layer or bituminous pavement - 
  - In Place ±1/2" 
 
b. Where a course is stone or is to be treated, followed by a 

drainage layer and portland cement concrete pavement - 
 
  - Under the Form Line 
  or Track Line ±1/8" (4) 
  - Elsewhere -1" (5) 

 
Notes: (4) The Contractor may construct the course at the form line to a tentative grade 

having a tolerance of not more than minus 1/2 inch, in which case the 
Contractor shall, at no additional cost to the State, bring the surface of the 
base at the form line to the specified grade and density with materials and 
methods approved by the Engineer and consistent with the requirements for 
foundation formation for forms or tracks required under the contract. 

 
 (5) Provided the Contractor places at no additional cost to the State, at the time of 

placing portland cement concrete base course or pavement, the additional 
concrete necessary to compensate for the deficiency from a true design base 
grade. 

 
907-321.05--Basis of Payment.  Add the “907” prefix to the pay item listed in Subsection 
321.05 on page 321-8. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SUPPLEMENT  TO SPECIAL PROVISION NO. 907-401-23 
 
DATE: 11/03/2003 
 
SUBJECT: Hot Mix Asphalt (HMA) 
 
 
Delete the second paragraph of Subsection 907-401.02.3.1 and substitute the following: 
 
The total amount of crushed limestone aggregate for mixtures, excluding 4.75 mm mixtures, 
when used in the top lift, shall not exceed 50 percent of the total combined aggregate by 
weight. 
 
Delete the compaction requirements in Subsection 907-401.02.3.2 and substitute the 
following: 
 
Compaction Requirements: NInitial NDesign NMaximum 
 

High Type (HT) Mixtures 
(19 mm, 12.5 mm, 9.5 mm & 4.75 mm) 7 85 130 
 
Medium Type (MT) Mixtures 
(19 mm, 12.5 mm, 9.5 mm & 4.75 mm) 7 65 100 
 
All Standard Type (ST) Mixtures; 
25 mm HT & MT Mixtures 6 50 75 

 
Delete the first sentence of the second paragraph of Subsection 907-401.02.6.5 and substitute 
the following: 
 
The smoothness of each applicable lift will be determined by using a California Profilograph 
to produce a profilogram (profile trace) at each designated location.   
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-401-23 CODE:  (SP) 
 
DATE: 02/21/2003 
 
SUBJECT: Hot Mix Asphalt (HMA) 
 
 
Section 401, Plant Mix Pavements-General, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is deleted in toto and replaced as follows: 
 

SECTION 907-401 - HOT MIX ASPHALT (HMA) - GENERAL 
 
907-401.01--Description.  These specifications include general requirements that are 
applicable to all types of HMA along with the specific requirements for each particular 
mixture when deviations from the general requirements are necessary. 
 
This work consists of the construction of one or more lifts of HMA in accordance with these 
specifications and the specific requirements for the mixture to be produced and in reasonably 
close conformity with the lines, grades, thicknesses and typical sections shown on the plans or 
established by the Engineer. 
 
907-401.01.1--Definitions. 
 
Maximum Sieve Size - Maximum sieve size is the smallest sieve size at which 100 percent of 
the aggregate passes. 
 
Nominal Maximum Sieve Size - The nominal maximum sieve size is one sieve size larger 
than the first sieve to retain more than 10 percent of the aggregate. 
 
Maximum Density Line - The maximum density line is a straight line plot on the FHWA 
0.45 power gradation chart which extends from the zero origin point of the chart through the 
plotted point of the combined aggregate gradation curve on the nominal maximum sieve size.  
 
Mechanically Fractured Face - An angular, rough, or broken surface of an aggregate particle 
created by crushing as determined by ASTM Designation: D 5821. 
 
907-401.02--Materials. 
 
907-401.02.1--Component Materials. 
 
907-401.02.1.1--General.  Component materials will be conditionally accepted at the plant 
subject to later rejection if incorporated in a mixture or in work which fails to meet contract 
requirements. 
 
907-401.02.1.2--Aggregates.  The source of aggregates shall meet the applicable 
requirements of Section 907-703. 
 
907-401.02.1.2.1--Coarse Aggregate Blend.  Mechanically fractured faces by weight of the 
combined mineral aggregate coarser than the No. 4 sieve: 
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 Mixture Percent Fractured Faces, minimum 
 25 mm 70 (one face) 
 19 mm* 80 (one face) 
 12.5 mm 90 (two face) 
 9.5 mm 90 (two face) 
 4.75 mm 90 (two face) 
 
*  When used on routes requiring polymer modified asphalt, the top intermediate lift (19 mm 
mixture), including travel lane and adjacent lane, shall have at least 90 percent two fractured 
faces minimum.  When placed on an existing Portland Cement Concrete surface, all 
intermediate lifts (19 mm mixture) shall have at least 90 percent fractured two faces 
minimum.  
 
The maximum percentage by weight of flat and elongated particles, for all mixes other than 
4.75 mm, maximum to minimum dimension greater than 5, shall not exceed 10% for all 
mixtures.  This shall be determined in accordance with ASTM D 4791, Section 8.4, on the 
combined mineral aggregate retained on the 3/8” sieve. 
 
907-401.02.1.2.2--Fine Aggregate Blend.  Of all the material passing the No. 8 sieve and 
retained on the No. 200 sieve, not more than 60 percent shall pass the No. 30 sieve. 
 
Uncrushed natural sand shall pass the 3/8” sieve and may be used, excluding the content in 
RAP, in the percentages of the total mineral aggregate by weight set out in the following table: 
 

 
 
 

Maximum Percentage of Natural Sand by 
Total Weight of Mineral Aggregate 

 
Mixture HT MT ST 

 25 mm 10 10 20 
 19 mm 10 10 20 
 12.5 mm 10 10 20 
 9.5 mm 10 10 10 
 4.75 mm 25 30 35 

 
907-401.02.1.2.3--Combined Aggregate Blend.  
 

Design Master Range 
 

Mixture: 25 mm 19 mm 12.5 mm 9.5 mm 4.75 mm 
Nominal Maximum Sieve Size: 1 inch 3/4 inch 1/2 inch 3/8 inch 1/4 inch 

Sieve Size  Percent Passing   
1-1/2 inch 100     

1 inch 90-100 100    
3/4 inch 89 max. 90-100 100   
1/2 inch - 89 max. 90-100 100 100 
3/8 inch - - 89 max. 90-100 95-100 

No. 4 - - - 89 max. 90-100 
No. 8 16-50 18-55 20-60 22-70 - 
No. 16 - - - - 30-60 
No. 200 4.0-9.0 4.0-9.0 4.0-9.0 4.0-9.0 6.0-12.0 
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For MT and HT mixtures, the combined aggregate gradation of the job mix formula, when 
plotted on FHWA 0.45 power chart paper, shall fall entirely below the Maximum Density 
Line on all sieve sizes smaller than the No. 4 sieve.  However, MT and HT mixtures having a 
minimum fine aggregate angularity index of 44.0 (ASTM C1252, Method A) may be designed 
above the maximum density line. 
 
The 9.5 mm mixtures shall have a minimum fine aggregate angularity of 44.0 for HT and MT 
mixtures and 40.0 for ST mixtures when tested on combined aggregate in accordance with 
ASTM C1252 Method A.  The 4.75 mm mixtures shall have a minimum fine aggregate 
angularity of 45.0 for all design levels when tested on combined aggregate in accordance with 
ASTM C 1252, Method A. 
 
The minus No. 40 fraction of the combined aggregate shall be non-plastic when tested 
according to AASHTO T 90.  The clay content for the combined aggregate used in underlying 
layers shall not exceed 1.0 percent, and when used in top layers shall not exceed 0.5 percent 
by weight of the total mineral aggregate when tested according to AASHTO T 88. 
 
907-401.02.1.3--Bituminous Materials.  Bituminous materials shall meet the applicable 
requirements of Section 907-702 for the grade specified. 
 
Tack coat shall be the same neat grade asphalt cement used in the mixture being placed or 
those materials specified for tack coat in Table 410-A on the last page of Section 410.  
Emulsified asphalt shall not be diluted without approval of the Engineer. 
 
907-401.02.1.4--Blank. 
 
907-401.02.1.5--Hydrated Lime.  Hydrated lime shall meet the requirements of 714.03.2 for 
lime used in soil stabilization. 
 
907-401.02.1.6--Asphalt Admixtures.  Additives for liquid asphalt, when required or 
permitted, shall meet the requirements of Subsection 702.08. 
 
907-401.02.1.7--Polymers.  Polymers for use in polymer modified HMA pavements shall 
meet the requirements of Subsection  907-702.08.3. 
 
907-401.02.2--Blank. 
 
907-401.02.3--Composition of Mixtures. 
 
907-401.02.3.1--General.  Unless otherwise specified or permitted, the HMA shall consist of 
a uniform mixture of asphalt, aggregate, hydrated lime and, when required or necessary to 
obtain desired properties, antistripping agent and/or other materials. 
 
The total amount of crushed limestone aggregate for HT mixtures, excluding 4.75 mm 
mixtures, when used in the top lift, shall not exceed 50 percent of the total combined 
aggregate by weight. 
 
Hydrated lime shall be used in all HMA at the rate of one percent (1%) by weight of the total 
dry aggregate including aggregate in RAP, if used.   The aggregate, prior to the addition of the 
hydrated lime, shall contain sufficient surface moisture.  If necessary, the Contractor shall add 
moisture to the aggregate according to the procedures set out in Subsection 907-401.03.2.1.2. 
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The Contractor shall obtain a shipping ticket for each shipment of hydrated lime.  The 
Contractor shall provide the District Materials Engineer with a copy of each shipping ticket 
from the supplier, including the date, time and weight of hydrated lime shipped. 
 
Mixtures will require the addition of an antistripping agent when the Tensile Strength Ratio 
(MT-63) and/or the Boiling Water Test (MT-59) fail to meet the following criteria.  

 
Tensile Strength Ratio (TSR - MT-63) 

Wet Strength / Dry Strength 85 percent minimum 
Interior Face Coating 95 percent minimum 

Boiling Water Test (MT-59) 
Particle Coating 95 percent minimum 

 
Reclaimed asphalt pavement (RAP) materials may be used in the production of HMA in the 
percentages of the total mix by weight set out in the following table:  
 

HMA Mixture Maximum percent RAP 
by total weight of mix 

4.75 mm 0 
9.5 mm 15 
12.5 mm Top Lift 15 
12.5 mm Underlying Lift 30 
19 mm 30 
25 mm 30 

 
During HMA production, the RAP shall pass through a maximum 2-inch square sieve located 
in the HMA plant after the RAP cold feed bin and prior to the RAP weighing system. 
 
Crushed reclaimed concrete pavement may be used as an aggregate component of all HMA 
pavements.  When crushed reclaimed concrete pavement is used as an aggregate component, 
controls shall be implemented to prevent segregation.  Crushed reclaimed concrete pavement 
aggregate shall be separated into coarse and fine aggregate stockpiles using the 3/8-in or 1/2-
in sieve as a break-point unless otherwise approved by the Engineer in writing. 
 
907-401.02.3.1.1--Mixture Properties. 

 
  Percent of Maximum  
ALL MIXTURES Specific Gravity (Gmm) 
 
 NDesign  96.0 
 NInitial  Less than 90.0 
 NMaximum  Less than 98.0 
 
VMA CRITERIA Minimum percent 
   
 25-mm mixture 12.0 
 19-mm mixture 13.0 
 12.5-mm mixture 14.0 
 9.5-mm mixture 15.0 
 4.75 mm mixture 16.0 
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Mixtures with VMA more than two percent higher than the minimum may be susceptible to 
flushing and rutting; therefore, unless satisfactory experience with high VMA mixtures is 
available, mixtures with VMA greater than two percent above the minimum should be 
avoided. 
 
The specified VFA range for 4.75 mm nominal maximum size mixtures for design traffic 
levels >3 million ESAL’s (HT Mixtures) shall be 75 to 78 percent, for design traffic levels of 
1.0 to 3 million ESAL’s (MT mixtures) 65 to 78 percent, and for design traffic levels of <1.0 
million ESAL’s (ST mixtures) 65 to 78 percent.   
 
DUST/BINDER RATIO (4.75 mm) 
 (Percent Passing No.200 / Effective Binder Percent) 0.9 to 2.0 
 
DUST/BINDER RATIO (9.5 mm, 12.5 mm, 19 mm & 25mm) 
 (Percent Passing No.200 / Effective Binder Percent) 0.8 to 1.6 
 
907-401.02.3.2--Job Mix Formula.  The job mix formula shall be established in accordance 
with Mississippi Test Method: MT-78, where N represents the number of revolutions of the 
gyratory compactor. 
 
Compaction Requirements: NInitial NDesign NMaximum 
 

High Type (HT) Mixtures 
(19 mm, 12.5 mm, 9.5 mm & 4.75 mm) 7 85 130 
 
Medium Type (MT) Mixtures 
(25 mm, 19 mm, 12.5 mm, 9.5 mm & 4.75 mm) 7 65 100 
 
All Standard Type (ST) Mixtures; 
25 mm HT Mixtures 6 50 75 

 
At least 10 working days prior to the proposed use of each mixture, the Contractor shall 
submit in writing to the Engineer a proposed job-mix formula or request the transfer of a 
verified job-mix formula as set forth in the latest edition of MDOT’s Field Manual for HMA 
and TMD-11-78-00-000.  The job-mix formula shall be signed by a Certified Mixture Design 
Technician (CMDT). 
 
The Department will perform the tests necessary for review of a proposed job-mix formula for 
each required mixture free of charge one time only.  A charge will be made for additional job-
mix formulas submitted by the Contractor for review. 
 
Review of the proposed job-mix formula will be based on percent maximum specific gravity 
at NInitial, NDesign, and NMaximum, VMA @ NDesign, resistance to stripping, and other criteria 
specified for the mixture. 
 
The mixture shall conform thereto within the range of tolerances specified for the particular 
mixture.  No change in properties or proportion of any component of the job-mix formula 
shall be made without permission of the Engineer.  The job-mix formula for each mixture 
shall be in effect until revised in writing by the Engineer. 
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A job-mix formula may be transferred to other contracts in accordance with conditions set 
forth in the Department's Field Manual for HMA. 
 
The Contractor shall not place any HMA prior to receiving “tentative” approval and a MDOT 
design number from the Central Laboratory. 
 
When a change in source of materials, unsatisfactory mixture production results (such as 
segregation, bleeding, shoving, rutting over ? ”, raveling & cracking) or changed conditions 
make it necessary, a new job-mix formula will be required.  The conditions set out herein for 
the original job-mix formula are applicable to the new job-mix formula. 

 
907-401.02.4--Substitution of Mixture.  The substitution of a one (1) size finer mixture for 
an underlying lift shall require written permission of the State Construction Engineer, except 
no substitution of a 4.75 mm mixture will be allowed.  A 9.5 mm mixture may be substituted 
for the 12.5 mm mixture designated on the plans as the top lift or pre-leveling.  The 19 mm 
mixture may be substituted for the 25 mm mixture in trench widening work.  Any substitution 
of mixtures shall be of the same type.  No other substitutions will be allowed.  The quantity of 
substituted mixture shall be measured and paid for at the contract unit price for the mixture 
designated on the plans.  The substitution of any mixture will be contingent on meeting the 
required total structure thickness and maintaining the minimum and/or maximum laying 
thickness for the particular substituted mixture as set out in the following table. 
 

Mixture Single Lift Laying Thickness 
(Inches) 

 Minimum Maximum 
 25 mm  3  4 
 19 mm  2 ¼  3 
 12.5 mm  1 ½  2 
 9.5 mm  1  1 ½ 
 4.75 mm  ½  ¾ 

 
907-401.02.5--Contractor's Quality Management Program. 
 
907-401.02.5.1--General.  The Contractor shall have full responsibility for quality 
management and maintain a quality control system that will furnish reasonable assurance that 
the mixtures and all component materials incorporated in the work conform to contract 
requirements.  The Contractor shall have responsibility for the initial determination and all 
subsequent adjustments in proportioning materials used to produce the specified mixture.  
Adjustments to plant operation and spreading and compaction procedures shall be made 
immediately when results indicate that they are necessary.  Mixture produced by the 
Contractor without the required testing or personnel on the project shall be subject to removal 
and replacement by the Contractor at no additional cost to the State. 
 
907-401.02.5.2--Personnel Requirements.  The Contractor shall provide at least one Certified 
Asphalt Technician-I (CAT-I) full-time during HMA production at each plant site used to 
furnish material to the project.  Sampling shall be conducted by a certified technician or by plant 
personnel under the direct observation of a certified technician.  All testing, data analysis and 
data posting will be performed by the CAT-I or by an assistant under the direct supervision of 
the CAT-I.  The Contractor shall have a Certified Asphalt Technician-II (CAT-II) available to 
make any necessary process adjustments.  Technician certification shall be in accordance with 
MDOT SOP TMD-22-10-00-000, MDOT HMA Technician Certification Program.  An 
organizational chart, including names, telephone numbers and current certification, of all those 
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responsible for the quality control program shall be posted in the contractor's laboratory while 
the asphaltic paving work is in progress. 
 
907-401.02.5.3--Testing Requirements.  As a minimum, the Contractor's quality 
management program shall include the following: 
 

(a) Bituminous Material.  Provide Engineer with samples in a sealed one quart metal 
container at the frequency given in MDOT SOP TMD-20-04-00-000. 

 
(b) Mechanically Fractured Face.  Determine mechanically fractured face content of 

aggregates retained on the No. 4 sieve, at a minimum of one test per day of 
production. 

 
(c) Mixture Gradation.  Conduct extraction tests for gradation determination on the 

mixture.  Sample according to the frequency in paragraph (i) and test according to 
Mississippi Test Method MT-31. 

 
(d) Total Voids and VMA.  Determine total voids and voids in mineral aggregate 

(VMA), at NDesign, from the results of bulk specific gravity tests on laboratory 
compacted specimens.  Sample according to the sampling frequency in paragraph (i) 
and test according to the latest edition of MDOT’s Field Manual for HMA. 

 
(e) Asphalt Content.  Sample according to the sampling frequency in paragraph (i).  

Determine the asphalt content using one of the following procedures.   
 
 (1) Nuclear gauge. (Mississippi Test Method MT-6) 
 (2) Incinerator oven. (AASHTO T 308, Method A) 
 
(f) Stripping Tests.  Conduct a minimum of one stripping test at the beginning of each 

job-mix production and thereafter, at least once per each two weeks of production 
according to Mississippi Test Method: MT-63 and one stripping test per day of 
production according to Mississippi Test Method: MT-59.  Should either the TSR 
(MT-63) or the boiling water (MT-59) stripping tests fail, a new antistrip additive or 
rate shall be established or other changes made immediately that will result in a 
mixture which conforms to the specifications; otherwise, production shall be 
suspended until corrections are made. 

 
(g) Density Tests.  For 25 mm, 19.5 mm, 12.5 mm & 9.5 mm mixtures, conduct density 

tests as necessary to control and maintain required compaction according to 
Mississippi Test Method: MT-16, Method C (nuclear gauge), or AASHTO T 166. 
(Note - The nuclear gauge may be correlated, at the Contractor’s option, with the 
average of a minimum of five pavement sample densities.)  For 4.75 mm mixtures, 
conduct density tests as necessary to control and maintain required compaction 
according to AASHTO Designation: T 166. 

 
(h) Quality Control Charts.  Plot the individual test data, the average of the last four 

tests and the control limits for the following items as a minimum:  
 

 Mixture Gradation (Percent Passing) Sieves: 
  1/2-in, 3/8-in, No. 8, No. 16, No. 30 and No. 200. 
 Asphalt Content, Percent 
 Maximum Specific Gravity, Gmm 
 Total Voids @ NDesign, Percent 
 VMA @ NDesign, Percent 
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NOTE: For 4.75 mm mixtures, Quality Control Charts for mixture gradation are 
not required on the No. 8 and No. 30 sieves.  For 4.75 mm mixtures, as a minimum, 
Quality Control Charts for mixture gradation shall be kept on the 3/8-in, No. 16 and 
No. 200 sieves.  For all mixtures other than 4.75 mm, Quality Control Charts for 
mixture gradation are not required on the No. 16 sieve. 

 
 Keep charts up-to-date and posted in a readily observable location.  Charts may be 

kept on a computer, however, the charts shall be printed out a minimum of once 
each production day and displayed in the laboratory.  Note any process changes or 
adjustments on the Air Voids chart. 

 
(i) Sampling Frequency.  Conduct those tests as required above at the following 

frequency for each mixture produced based on the estimated plant tonnage at the 
beginning of the day. 

 
 Total Estimated Production, tons Number of Tests 

 
 50-800 1 
 801-1700 2 
 1701-2700 3 
 2701+ 4 

 
NOTE: Material placed in a storage silo from a previous day's production shall be 
randomly sampled and tested when removed for placement on the roadway.  Such 
sample(s) shall be independent of the day's production sampling frequency and shall 
be used in calculating the four (4) sample running average. 

 
(j) Sample Requirements.  Obtain the asphalt mixture samples from trucks at the plant.  

Obtain aggregate samples from cold feed bins or aggregate stockpile.  Save a split 
portion of all mixture samples at the laboratory site in a dry and protected location 
for 14 calendar days.  At the completion of the project, the remaining samples may 
be disposed of with the approval of the Engineer. 

 
The above testing frequencies are for the estimated plant production for the day.  If production 
is discontinued or interrupted, the tests will be conducted at the previously established sample 
tonnage points for the materials that are actually produced.  If the production exceeds the 
estimated tonnage, sampling and testing will continue at the testing increments previously 
established for the day.  A testing increment is defined as the estimated daily tonnage divided 
by the required number of tests from the table in 907-401.02.5.3 paragraph (i). 
 
In addition to the above program, the following tests shall be conducted on the first day of 
production and once for every eight production samples thereafter, with a minimum of one 
test per production week. 

 
Aggregate Stockpile Gradations (AASHTO T-11 and T-27) 
 
Reclaimed Asphalt Pavement (RAP) Gradation (Mississippi Test Method MT-31) 
 
Fine Aggregate Angularity for all 4.75 mm and 9.5 mm mixtures and all MT and 

HT mixtures designed above the maximum density line.  (ASTM C 1252, 
Method A) 

 
Testing of the aggregate and RAP stockpiles during production will be waived provided the 
Contractor provides the Engineer with gradation test results for the materials in the stockpile  
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determined during the building of the stockpiles.  The test results provided shall represent a 
minimum frequency of one per one thousand tons of material in the stockpile.  If the 
Contractor continues to add materials to the stockpile during HMA production, the 
requirements for gradation testing during production are not waived. 
 
907-401.02.5.4--Documentation.  The Contractor shall document all observations, records of 
inspection, adjustments to the mixture, and test results on a daily basis.  All tests conducted by 
the Contractor in accordance with 907-401.02.5.3(h) shall be included in the running average 
calculations.  If single tests are performed as a check on individual HMA properties, between 
regular samples, without performing all tests required in 907-401.02.5.3(h), the results of 
those individual tests shall not be included in the running average calculations for that 
particular property.  The Contractor shall record the results of observations and records of 
inspection as they occur in a permanent field record.  The Contractor shall record all process 
adjustments and job mix formula (JMF) changes on the air void charts.  The Contractor shall 
provide copies of all test data sheets and the daily summary reports on the appropriate 
Mississippi DOT forms to the Engineer on a daily basis.  The Contractor shall provide a 
written description of any process change (including blend proportions) to the Engineer as 
they occur.  Information provided to the Engineer must be received in the Engineer’s office by 
no later than 9:00 AM the day after the HMA is produced.  Fourteen days after the completion 
of the placement of the HMA, the Contractor shall provide the Engineer with the original 
testing records and control charts in a neat and orderly manner. 
 
907-401.02.5.5--Control Limits.  The following control limits for the job mix formula (JMF) 
and warning limits are based on a running average of the last four data points. 
 
 Item JMF Limits Warning Limits 
 Sieve - % Passing 
 1/2-in ± 5.5 ± 4.0 
 3/8-in ± 5.5 ± 4.0 
 No. 8 ± 5.0 ± 4.0 
 No. 16 (For 4.75 mm mixtures ONLY) ± 4.0 ± 3.0 
 No. 30 ± 4.0 ± 3.0 
 No. 200 ± 1.5 ± 1.0 
 Asphalt Content, % -0.3 to +0.5 -0.2 to + 0.4 
 Total Voids @ NDesign, % ± 1.3 ± 1.0 
 VMA @ NDesign, % – 1.5 – 1.0 
 
907-401.02.5.6--Warning Bands.  Warning bands are defined as the area between the JMF 
limits and the warning limits. 
 
907-401.02.5.7--Job Mix Formula Adjustments.  A request for a JMF adjustment signed by 
a CAT-II may be made to the Engineer by the Contractor.  Submit sufficient testing data with 
the request to justify the change. The requested change will be reviewed by the State Materials 
Engineer for the Department.  If current production values meet the mixture design 
requirements, a revised JMF will be issued.  Adjustments to the JMF shall conform to the 
latest edition of MDOT’s Field Manual for HMA.  Adjustments to the JMF to conform to 
actual production shall not exceed the tolerances specified for the JMF limits.  Regardless of 
such tolerances, any adjusted JMF gradation shall be within the design master range for the 
mixture specified.  The JMF asphalt content may only be reduced if the production VMA 
meets or exceeds the minimum design VMA requirements for the mixture being 
produced. 
 
907-401.02.5.8--Actions and Adjustments.  Based on the process control test results for any 
property in question, the following actions shall be taken or adjustments made when 
appropriate:  
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(a) When the running average trends toward the warning limits, the Contractor shall 

consider taking corrective action. The corrective action, if any, shall be documented. 
All tests shall be part of the contract files and shall be included in the running average 
calculations. 

(b) The Contractor shall notify the Engineer whenever the running average exceeds the 
warning limits. 

(c) If two consecutive running averages exceed the warning limit, the Contractor shall 
stop production and make adjustments. Production shall only be restarted after 
notifying the Engineer of the adjustments made. 

(d) If the adjustment made under (c) improves the process such that the running average 
after four additional tests is within the warning limits, the Contractor may continue 
production with no reduction in payment. 

(e) If the adjustment made under (c) does not improve the process and the running 
average after four additional tests stays in the warning band, the mixture will be 
considered unsatisfactory. Reduced payment for unsatisfactory mixtures will be 
applied starting from the stop point to the point when the running average is back 
within the warning limits in accordance with Subsection 907-401.02.6.3. 

(f) Failure to stop production and make adjustments when required shall subject all 
mixture produced from the stop point to the point when the running average is back 
within the warning limits to be considered unsatisfactory. Reduced payment for 
unsatisfactory mixtures will be applied in accordance with Subsection 907-
401.02.6.3. 

(g) If the running average exceeds the JMF limits, the Contractor shall stop production 
and make adjustments. Production shall only be restarted after notifying the Engineer 
of the adjustments made. 

(h) All materials for which the running average exceeds the JMF limits will be 
considered unacceptable and shall be removed and replaced by the Contractor at no 
additional cost to the State.  The Engineer will determine the quantity of material to 
be replaced based on a review of the individual testing data which make up the 
running average in question and an inspection of the completed pavement. If the 
Engineer decides to leave the mixture in place because of special circumstances, the 
quantity of mixture, as defined above, will be paid for in accordance with Subsection 
907-401.02.6.3. 

(i) Single test results shall be compared to  1.7 times the warning and JMF limits. If the 
test results verified by QA testing (within allowable differences in Subsection 907-
401.02.6.2) exceed these limits, the pay factor provided in Subsection 907-401.02.6.3 
will apply for the quantity of material represented by the test(s).  Single test limits will 
be used for the acceptance of projects when insufficient tonnage is produced to 
require four (4) Contractor’s tests. 

(j) The above corrective action will also apply for a mixture when the Contractor’s 
testing data has been proven incorrect. The Contractor’s data will be considered 
incorrect when; 1) the Contractor’s tests and the Engineer’s tests do not agree within 
the allowable differences given in Subsection 907-401.02.6.2 and the difference can 
not be resolved, or 2) the Engineer’s tests indicates that production is outside the JMF 
limits and the results have been verified by the Materials Division.  The Engineer’s 
data will be used in place of the Contractor’s data to determine the appropriate pay 
factor. 

 
 
907-401.02.6--Standards of Acceptance. 
 
907-401.02.6.1--General.  Acceptance for mixture quality (VMA and total voids @ NDesign, 
gradation, and asphalt content) will be based on random samples tested in accordance with the 

411



 -11- S. P. No. 907-401-23-- Cont’d. 

latest edition of MDOT’s Field Manual for HMA.  Pavement densities and smoothness will be 
accepted by lots as set out in 907-401.02.6.4 and 907-401.02.6.5. 
 
907-401.02.6.2--Assurance Program for Mixture Quality.  The rounding of test results will 
be in accordance with Subsection 700.04. 
 
The Engineer will conduct assurance tests on split samples taken by the Contractor.  These 
samples may be the regular quality management samples or a sample chosen by the Engineer 
anytime during production.  The frequency will be equal to or greater than ten percent of the 
tests required for the Contractor quality control and the data will be provided to the Contractor 
within two asphalt mixture production days after the sample has been obtained by the Engineer.  
At least one sample shall be tested from the first two days of production.  The Engineer may 
select any or all of the Contractor retained samples for assurance testing.  All testing and data 
analysis shall be performed by a Certified Asphalt Technician-I (CAT-I) or by an assistant under 
the direct supervision of the CAT-I.  Certification shall be in accordance with MDOT SOP 
TMD-22-10-00-000, MDOT HMA Technician Certification Program.  The Department shall 
post a chart giving the names and telephone numbers for the personnel responsible for the 
assurance program.  
 
The Engineer shall be allowed to inspect measuring and testing devices to confirm both 
calibration and condition.  The Contractor shall calibrate and correlate all testing equipment in 
accordance with the latest version of the Department's Test Methods. 
 
Random differences between the Contractor's and Engineer's split sample test results will be 
considered acceptable if within the following limits: 
 

Item Allowable Differences 
Sieve - % Passing  
3/8-in and above 6.0 
No. 4 5.0 
No. 8 4.0 
No. 16 (For 4.75 mm mixtures ONLY) 3.5 
No. 30 3.5 
No. 200 2.0 
AC Content 0.4 
Specimen Bulk SG (Gmb) @ NDesign 0.030 
Maximum SG (Gmm) 0.020 

 
In the event that; 1) the comparison of the Contractor’s and Engineer’s test results are outside the 
allowable differences in the above table, or 2) if a bias exists between the results (such that one 
of the results is predominately higher or lower than the other) and the Engineer’s results fail to 
meet the JMF control limits, the Engineer will investigate the reason immediately.  The 
Engineer's investigation may include testing of the remaining split samples, review and 
observation of the Contractor's testing procedures and equipment, and a comparison of split 
sample test results by the Contractor quality control laboratory, Department quality assurance 
laboratory and the Materials Division.  The procedures outlined in the latest edition of MDOT’s 
Field Manual for HMA may be used as a guide for the investigation.  In the event  that the 
Contractor’s results are determined to be incorrect, the Engineer's results will be used for the 
quality control data and the appropriate payment for the mixture will be based on the procedures 
specified in Subsection 907-401.02.5.8 (see Subsection 907-401.02.5.8(j)). 
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The Engineer will periodically witness the sampling and testing being performed by the 
Contractor.  The Engineer, both verbally and in writing, will promptly notify the Contractor of 
any observed deficiencies.  When differences exist between the Contractor and the Engineer 
which cannot be resolved, a decision will be made by the State Materials Engineer, acting as the 
referee, and will in writing promptly notify the Contractor.  If the deficiencies are not corrected, 
the Engineer will stop production until corrective action is taken. 
 
907-401.02.6.3--Acceptance Procedure for Mixture Quality.  All obviously defective 
material or mixture will be subject to rejection by the Engineer.  Such defective material or 
mixture shall not be incorporated into the finished work.  If the defective material has already 
been placed in the work, the material shall be removed and replaced at no additional cost to 
the State. 
 
The Engineer will base final acceptance of the asphalt mixture production on the results of the 
Contractor's testing for total voids and VMA @ NDesign, gradation, and asphalt content as 
verified by the Engineer in the manner hereinbefore described and the uniformity and condition 
of the completed pavement.  Areas of pavement that exhibit nonuniformity or failures (materials 
or construction related) such as but not limited to segregation, bleeding, shoving, rutting over 
? ”, raveling, slippage, or cracking will not be accepted.  Such areas will be removed and 
replaced at no additional cost to the State. 
 
Bituminous mixture placed prior to correction for deficiencies in VMA and total voids @ 
NDesign, gradation, or asphalt content, as required in 907-401.02.5.8 and determined by the 
Engineer satisfactory to remain in place will be paid for in accordance with the following pay 
factors times the contract unit price per ton. 

 
Pay Factor for Mixture Quality * 

 
Item Produced in Warning Bands Produced Outside JMF Limits 
  (Allowed to Remain in Place) 
Gradation 0.90 0.75 
Asphalt Content 0.85 0.75 
Total Voids @ NDesign 0.70 0.50 
VMA @ NDesign 0.90 0.75 

 
* The minimum single payment will apply. 

 
907-401.02.6.4--Acceptance Procedure for Density.  Each completed lift will be accepted 
with respect to compaction on a lot to lot basis from density tests performed by the 
Department.  For normal production days, divide the production into approximately equal lots 
as shown in the following table.  When cores are being used for the compaction evaluation, 
randomly obtain one core from each lot.  When the nuclear density gauge is being used for 
compaction evaluation, obtain two random readings from each lot and average the results (see 
Chapter 7 of the latest edition of MDOT’s Field Manual for HMA).  Additional tests may be 
required by the Engineer to determine acceptance of work appearing deficient.  The 
Contractor shall furnish and maintain traffic control for all compaction evaluations (including 
coring) required in satisfying specified density requirements. 
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Lot Determination 
 

Daily Production - Tons 
0-300 

301-600 
601-1000 
1001-1500 
1501-2100 
2101-2800 

2801+ 

Number of Lots 
1 
2 
3 
4 
5 
6 
7 

 
 
907-401.02.6.4.1--Roadway Density.  The density requirement for each completed lift on a 
lot to lot basis from density tests performed by the Department shall be as follows: 

 
1. For all single lift overlays, with or without leveling and/or milling, the required lot 

density shall be 92.0 percent of maximum density. 
 
2. For all multiple lift overlays (two (2) or more lifts, excluding leveling lifts), the 

required lot density of the bottom lift shall be 92. 0 percent of maximum density.  The 
required lot density for all subsequent lifts shall be 93.0 percent of maximum density. 

 
3. For all pavements on new construction, the required lot density for all lifts shall be 

93.0 percent of maximum density. 
 

When it is determined that the density for a lot is below the required density (93.0 percent or 
92.0 percent) but not lower than 91.0 or 90.0 percent of maximum density, respectively, the 
Contractor will have the right to remove and replace the lot(s) not meeting the specified 
density requirements in lieu of accepting reduced payment for the lot(s). 
 
When it is determined that the density for a lot is above 96.0 percent, the Engineer shall notify 
the Contractor who will make plant adjustments to resolve the problem. 
 
When it is determined that the density for a lot is below 91.0 or 90.0 percent, respectively, the 
lot(s), or portions thereof shall be removed and replaced in accordance with Chapter 7 of the 
latest edition of MDOT’s Field Manual for HMA at no additional cost to the State.  A 
corrected lot will be retested for approval.  No resampling will be performed when pavement 
samples are used for determining density. 
 
At any time the average daily compaction (the total of the percent compaction for the lots 
produced in one day divided by the total number of lots for the day) does not meet the 
required percent compaction or more for two consecutive days, the Contractor shall notify the 
Engineer of proposed changes to the compactive effort.  If the average daily compaction does 
not meet the required percent compaction or more for a third consecutive day, the Contractor 
shall stop production until compaction procedures are established to meet the specified 
density requirements. 
 
Each lot of work found not to meet the density requirement of 92.0 percent of maximum 
density may remain in place with a reduction in payment as set out in the following tables: 
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PAYMENT SCHEDULE FOR COMPACTION 
OF 92.0 PERCENT OF MAXIMUM DENSITY 

 
 Lot Density ** 
 Pay Factor  % of Maximum Density 
 1.00 92.0 and above 
 0.90 91.0 - 91.9 
 0.70 90.0 - 90.9 
 

** Any lot or portion thereof with a density of less than 90.0 percent of maximum 
density shall be removed and replaced at no additional cost to the State. 

 
 

PAYMENT SCHEDULE FOR COMPACTION 
OF 93.0 PERCENT OF MAXIMUM DENSITY 

 
 Lot Density *** 
 Pay Factor  % of Maximum Density 
 1.00 93.0 and above 
 0.90 92.0 - 92.9 
 0.70 91.0 - 91.9 
 

*** Any lot or portion thereof with a density of less than 91.0 percent of maximum 
density shall be removed and replaced at no additional cost to the State. 

 
The compaction pay factors and mixture quality pay factor (Subsection 907-401.02.6.3) will 
each apply separately.  However, the combined pay factor shall not be less than 0.50 for any 
mixture allowed to remain in place. 
 
907-401.02.6.4.2--Trench Widening Density.  The density for trench widening on a lot to lot 
basis shall be determined from density tests performed by the Department using pavement 
samples (cores). 
 
When it is determined that the density for a trench widening lot is below 89.0 percent but not 
lower than 88.0 percent of maximum density, the Contractor will have the right to remove and 
replace the lot(s) not meeting the specified density requirements in lieu of accepting reduced 
payment for the lot(s). 
 
When it is determined that the density for a trench widening lot is above 95.0 percent, the 
Engineer shall notify the Contractor who will make plant adjustments to resolve the problem. 
 
When it is determined that the density for a trench widening lot is below 88.0 percent, the 
lot(s), or portions thereof shall be removed and replaced in accordance with Chapter 7 of the 
latest edition of MDOT’s Field Manual for HMA at no additional cost to the State.  A 
corrected lot will be retested for approval.  No resampling will be performed when pavement 
samples are used for determining density. 
 
At any time the daily compaction (the total of the percent compaction for the lots produced in 
one day divided by the total number of lots for the day) does not meet 89.0 percent 
compaction or more for two consecutive days, the Contractor shall notify the Engineer of 
proposed changes to the compactive effort.  If the average daily compaction does not meet 
89.0 percent compaction or more for a third consecutive day, the Contractor shall stop 
production until compaction procedures are established to meet the specified density 
requirement. 
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Each lot of trench widening work found not to meet the density requirement of  91.0 percent 
of maximum density may remain in place with a reduction in payment as set out in the 
following table: 
 

PAYMENT SCHEDULE FOR COMPACTION 
(TRENCH WIDENING WORK) 

 
 Lot Density *** 
 Pay Factor % of Maximum Density 
 1.00 89.0 and above 
 0.50 88.0 - 88.9 
 

 *** Any lot or portion thereof with a density of less than 88.0 percent of maximum 
density shall be removed and replaced at no additional cost to the State. 

 
The compaction pay factors and mixture quality pay factor (Subsection 907-401.02.6.3) will 
each apply separately.  However, the combined pay factor shall not be less than 0.50 for any 
mixture allowed to remain in place. 
 
907-401.02.6.5--Acceptance Procedure for Pavement Smoothness. When compaction is 
completed, the lift shall have a uniform surface and be in reasonably close conformity with the 
line, grade and cross section shown on the plans. 
 
The smoothness of each applicable lift will be determined by using a profilograph to produce 
a profilogram (profile trace) at each designated location.  The surface shall be tested and 
corrected to a smoothness index as described herein with the exception of those locations or 
specific projects that are excluded from a smoothness test with the profilograph. 
 
The profilograph, furnished and operated by the Contractor under supervision of the Engineer, 
shall consist of a frame at least 25 feet in length supported upon multiple wheels having no 
common axle.  The wheels shall be arranged in a staggered pattern so that no two wheels will 
simultaneously cross the same bump.  A profile is to be recorded from the vertical movement 
of a sensing mechanism.  This profile is in reference to the mean elevation of the contact 
points established by the support wheels.  The sensing mechanism, located at the mid-frame, 
may consist of a single bicycle-type wheel or a dual-wheel assembly consisting of either a 
bicycle-type (pneumatic tire) or solid rubber tire vertical sensing wheel and a separate bicycle-
type (pneumatic tire) longitudinal sensing wheel.  The wheel(s) shall be of such 
circumference(s) to produce a profilogram recorded on a scale of one (1) inch equal to 25 feet 
longitudinally and one (1) inch equal to one (1) inch (full scale) vertically. Motive power may 
be provided manually or by the use of a propulsion unit attached to the center assembly.  In 
operation, the profilograph shall be moved longitudinally along the pavement at a speed no 
greater than 3 MPH so as to reduce bounce as much as possible.  The testing equipment and 
procedure shall comply with the requirements of Department SOP. 
 
The Contractor may elect to use a computerized version of the profilograph in lieu of the 
standard profilograph.  If the computerized version of the profilograph is used, it shall meet 
the requirements of Subsection 907-401.02.6.6. 
 
The smoothness of each applicable lift will be determined for traffic lanes, auxiliary lanes, 
climbing lane and two-way turn lanes. Areas excluded from a smoothness test with the 
profilograph are acceleration and deceleration lanes, tapered sections, transition sections (for 
width), shoulders, crossovers, ramps, side street returns, etc.  The roadway pavement on 
bridge replacement projects having 1,000 feet or less of pavement on each side of the structure 
will be excluded from a test with the profilograph.  Pavement on horizontal curves having a 
radius of less than 1,000 feet at the centerline and pavement within the superelevation 
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transition of such curves are excluded from a test with the profilograph.  The profilogram 
shall terminate 15 feet  from each transverse joint that separates the pavement from a bridge 
deck, bridge approach slab or existing pavement not constructed under the contract. 
 
A profilogram will be made for each applicable lift.  The measurements will be made in the 
outside wheel path of exterior lanes and either wheel path of interior lanes.  The wheel path is 
designated as being located three feet from the edge of pavement or longitudinal joint.  The 
testing will be limited to a single profilogram for each lift of a lane except that a new 
profilogram will be made on segments that have been surface corrected.  When surface 
corrections are required and/or made, a new profilogram will be made.   The new profilogram 
shall meet the requirements of Subsection 907-403.03.2. 
 
Each applicable lift will be accepted on a segment to segment  basis for pavement 
smoothness.  Where the profile index requirement of the lift is 30.0 inches per mile, no  
segment of the lift with a profile index greater than 30.0 inches per mile shall be allowed to 
remain in place without correction.  For the purpose of determining pavement smoothness and 
contract price adjustment for rideability (Subsection 907-403.03.2), each day’s production will 
be sub-divided into sections which terminate at bridges, transverse joints or other 
interruptions.  Each section will be sub-divided into segments of 528 feet.  Where a segment 
less than 528 feet occurs at the end of a section, it will be combined with the preceding 528-
foot segment for calculation of the profile index.  The last 15 feet of a day's lift may not be 
obtainable until the lift is continued and for this reason may be included in the subsequent 
segment. 
 
A profile index will be determined for each segment as inches per mile in excess of the “Zero” 
blanking band which is simply referred to as the "Profile Index".  From the profilogram of 
each segment, the scallops above and below the “Zero” blanking band are totaled in tenths of 
an inch.  The totaled count of tenths  is converted to inches per mile to establish a smoothness 
profile index for that segment. 
 
Individual bumps and/or dips that are identified on the profilogram by locating vertical 
deviations that exceed four tenths of an inch when measured from a chord length of 25 feet or 
less shall be corrected regardless of the profile index value of the segment.  Surface correction 
by grinding shall be in accordance with Subsection 907-401.02.6.7.  The Contractor shall also 
make other necessary surface corrections to ensure that the final profile index of the segment 
meets the requirements of Subsection 907-403.03.2.  
 
Segment(s) exceeding the accepted profile index value shall be corrected as specified in 
Subsection 907-403.03.4.  All such corrections shall be at the expense of the Contractor. 
 
Scheduling will be the responsibility of the Contractor with approval of the Engineer, and the 
tests shall be conducted within 72 hours after each day's production unless authorized 
otherwise by the Engineer.  The Contractor will be responsible for traffic control associated 
with this testing operation. 
 
907-401.02.6.6--Computerized Profilograph. 
 
907-401.02.6.6.1--General The computerized profilograph, furnished and operated by the 
Contractor under the supervision of the Engineer, shall be equipped with an on-board 
computer capable of meeting the following conditions. 
 
Vertical displacement shall be sampled every three (3) inches or less along the roadway.  The 
profile data shall be bandpass filtered in the computer to remove all spatial wavelengths 
shorter than two (2) feet.  This shall be accomplished by a third order, low pass Butterworth 
filter.  The resulting band limited profile will then be computer analyzed according to the 
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California Profilograph reduction process to produce the required inches per mile index.  This 
shall be accomplished by fitting a linear regression line to each 528 feet of continuous 
pavement section.  This corresponds to the perfect placement of the blanking band bar by a 
human trace reducer.  Scallops above and below the blanking band are then detected and 
totaled according to the California protocol.  Bump/Dip analysis shall take place according to 
the California Profilograph reduction process. 
 
The computerized profilograph shall be capable of producing a plot of the profile and a 
printout which will give the following data:  Stations every twenty five (25) feet, bump/dip 
height and bump/dip length of specification (4/10 of an inch and 25 feet respectively), the 
blanking band width, date of measurement, total profile index in inches per mile for the 
measurement, total length of the measurement, and the raw inches for each tenth mile 
segment. 

 
907-401.02.6.6.2--Mechanical Requirements.  The profilograph shall consists of a frame 
twenty five (25) feet long supported at each end by multiple wheels.  The frame shall be 
constructed to be easily dismantled for transporting.  The profilograph shall be constructed 
from aluminum, stainless steel and chromed parts.  The end support wheels shall be arranged 
in a staggered pattern such that no two wheels cross a transverse joint at the same time.  The 
relative smoothness shall be measured by the vertical movement of an eight (8) inch or larger 
diameter sensing wheel at the midpoint of the 25-foot frame.  The horizontal distance shall be 
measured by a twenty (20) inch or larger diameter pneumatic wheel.  This profile shall be the 
mean elevation referenced to the twelve points of contact with the pavement established by 
the support wheels.  Recorded graphical trace of the profile shall be on a scale of one inch 
equals one inch (full scale) vertical motion of the sensing wheel and one inch equals 25 feet 
horizontal motion of the profilograph. 
 
907-401.02.6.6.3--Computer Requirements.  The computer shall have the ability to produce 
output on sight for verification.  The computerized output shall indicate the profile index for 
each specified section of roadway.  Variable low and high pass third-order Butterworth 
filtering options shall be available.  The printout shall be capable of showing station marks 
automatically on the output.  Blanking band positioning for each specified section of the 
roadway shall be placed according to the least squares fit line of the collected data.  Variable 
bump and dip tests shall be available to show “must correct” locations on the printout.  The 
computer must have the ability to display on screen “must correct” conditions and alert the 
user with an audible warning when a “must correct” location has been located.  The computer 
must have the ability to store profile data for later reanalysis.  The measurement program must 
be menu driven and IBM compatible.  User selected options, identification, calibration factors, 
and time and date stamps shall be printed at the top of each printed report for verification.  
The control software must be upgradeable.  A power source shall be included for each 
profilograph and be capable of supplying all power needs for a full days testing. 
 
907-401.02.6.7--Surface Correction.  Corrective work to bumps shall consist of diamond 
grinding in accordance with these specifications or methods approved by the Engineer.  All 
surface areas corrected by grinding shall be sealed with a sealant approved by the Engineer. 
 
907-401.02.6.7.1--Diamond Grinding.  Grinding of asphalt surfaces shall consist of diamond 
grinding the existing asphalt pavement surface to remove surface distortions to achieve the 
specified surface smoothness requirements. 
 
907-401.02.6.7.2--Equipment. The grinding equipment shall be a power driven, self-
propelled machine that is specifically designed to smooth and texture pavement surfaces with 
diamond blades.  The effective wheel base of the machine shall not be less than 12.0 feet.  It 
shall have a set of pivoting tandem bogey wheels at the front of the machine and the rear 
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wheels shall be arranged to travel in the track of the fresh cut pavement.  The center of the 
grinding head shall be no further than 3.0 feet forward from the center of the back wheels.   
 
The equipment shall be of a size that will cut or plane at least 2.0 feet wide.  It shall also be of 
a shape and dimension that does not encroach on traffic movement outside of the work area.  
The equipment shall be capable of grinding the surface without causing spalls at joints, or 
other locations. 
 
907-401.02.6.7.3--Construction.  The construction operation shall be scheduled and proceed 
in a manner that produces a uniform finish surface.  Grinding will be accomplished in a 
manner to provide positive lateral drainage by maintaining a constant cross-slope between 
grinding extremities in each lane. 
 
The operation shall result in pavement that conforms to the typical cross-section and the 
requirements specified in 907-401.02.6.7.4.  It is the intent of this specification that the 
surface smoothness characteristics be within the limits specified. 
 
The Contractor shall establish positive means for removal of grinding residue.  Solid residue 
shall be removed from pavement surfaces before it is blown by traffic action or wind.  
Residue shall not be permitted to flow across lanes used by public traffic or into gutters or 
drainage facilities, but may be allowed to flow into adjacent ditches. 
 
907-401.02.6.7.4--Finished Pavement Surface.  The grinding process shall produce a 
pavement surface that is smooth and uniform in appearance with a longitudinal line type 
texture.  The line type texture shall contain parallel longitudinal corrugations that present a 
narrow ridge corduroy type appearance.  The peaks of the ridges shall not be more than 1/16 
inch higher than the bottoms of the grooves.  
 
The finished pavement surface will be measured for riding quality.  The grinding shall 
produce a riding surface which does not exceed either the specified profile index or the 
specified bump and dip limit. 
 
907-401.02.7--Nuclear Gauges. 
 
907-401.02.7.1--Nuclear Moisture-Density Gauge.  The nuclear gauge unit used to monitor 
density shall contain a full data processor which holds all calibration constants necessary to 
compute and directly display wet density, moisture, and dry density in pounds per cubic foot.  
The data processor shall compute and display the percent moisture and percent density based 
on dry weight. 
 
907-401.02.7.2--Nuclear Asphalt Content Gauge.  The Contractor shall furnish and 
calibrate, unless designated otherwise in the contract, a Troxler Nuclear Asphalt Content 
Gauge (Model 3241 or updated model) or a Campbell Nuclear Asphalt Content Gauge (Model 
AC-2) or an approved equal. 
 
907-401.03--Construction Requirements.  Mississippi DOT has adopted the “Hot-Mix 
Asphalt Paving Handbook” as the guideline for acceptable HMA construction practices. 
 
907-401.03.1--Specific Requirements. 
 
907-401.03.1.1--Weather Limitations.  The mixture shall not be placed when weather 
conditions prevent the proper handling and finishing or the surface on which it is to be placed 
is wet or frozen.   At the time of placement, the air and pavement surface temperature 
limitations shall be equal to or exceed that specified in the following table: 
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TEMPERATURE LIMITATIONS 
 

Compacted Thickness Temperature 

Less than 1½ inches 55°F 
1½ inches to 2 inches 50°F 
2¼ inches to 3 inches 45°F 
Greater than 3 inches 40°F 

 
When paving operations are discontinued because of rain, the mixture in transit shall be 
protected until the rain ceases. The surface on which the mixture is to be placed shall be swept 
to remove as much moisture as possible and the mixture may then be placed subject to 
removal and replacement at no additional cost to the State if contract requirements are not 
met. 
 
907-401.03.1.2--Tack Coat.  Tack coat shall be applied to previously placed HMA and 
between lifts, unless otherwise directed by the Engineer. The tack coat shall be applied as a 
spray coating, fog coating, or "spider webbing".  Construction requirements shall be in 
accordance with Subsection 407.03. 
 
907-401.03.1.3--Blank. 
 
907-401.03.1.4--Density. The lot density for all dense graded pavement lifts, except as 
provided below for preleveling, wedging [less than fifty percent (50%)  of width greater than 
minimum lift thickness], ramp pads, irregular shoulder areas, median crossovers, turnouts, or 
other areas where the established rolling pattern cannot be performed, shall not be less than 
92.0 percent of the  maximum density based on AASHTO Designation: T 209 for the day’s 
production.  If a job-mix formula adjustment is made during the day which affects the 
maximum specific gravity, calculate a new average maximum density for the lot(s) placed 
after the change. 
 
Pavement core samples obtained for determining density which have a thickness less than two 
times the maximum size aggregate permitted by the job-mix formula will not be used as a 
representative sample. 
 
Preleveling, wedging [less than fifty percent (50%) of width greater than minimum lift 
thickness], ramp pads, irregular shoulder areas, median crossovers, turnouts, and other areas 
where an established rolling pattern cannot be obtained shall be compacted to refusal 
densification. 
 
907-401.03.2--Bituminous  Mixing  Plants. 
 
907-401.03.2.1--Plant Requirements. 
 
907-401.03.2.1.1--Cold Aggregate Storage.  The cold storage for hydrated lime shall be a 
separate bulk storage bin with a vane feeder or other approved feeder system which can 
readily be calibrated.  The system shall provide a means for easy sampling of the hydrated 
lime additive and verifying the quantity of lime dispensed.  The feeder system shall require a 
totalizer. 
 
The hydrated lime additive equipment shall be interlocked and synchronized with the cold 
feed controls to operate concurrently with the cold feed operation which will automatically 
adjust the hydrated lime feed to variations in the cold aggregate feed.  A positive signal 
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system shall be installed which will automatically shut the plant down when malfunctions 
cause an improper supply of hydrated lime or water. 
 
The plant shall not operate unless the entire hydrated lime system is functioning properly. 
 
907-401.03.2.1.2--Cold Aggregate Feed.  The hydrated lime shall be dispensed dry or as a 
slurry (1 part hydrated lime to 3 parts water) directly onto the composite aggregate between 
the cold feed and the dryer. 
 
When hydrated lime is introduced dry, a spray bar or other approved system capable of 
spraying all aggregate with water shall be installed in order to maintain all aggregate at the  
moisture condition set out in Subsection 907-401.02.3.1 prior to addition of the hydrated lime.  
An alternate system for spraying the coarse aggregate stockpiles may be allowed when 
approved by the Engineer.  The approved equipment and methods shall consistently maintain 
the aggregate in a uniform, surface wet condition.  The moisture content of the aggregate-
hydrated lime mixture, following spraying and mixing, shall be introduced into the automatic 
moisture controls of the plant. 
 
The aggregate-hydrated lime mixture shall be uniformly blended by some mechanical means 
such as a motorized "on the belt" mixer or pug mill located between the cold feed and the 
dryer.  Other mixing devices may be used subject to approval by the Engineer. 
 
A maximum of forty five (45) percent of the total aggregate blend may be fed through any 
single cold feed bin.  If the JMF calls for more than forty five (45) percent of a specific 
aggregate, that aggregate must be fed through two (2) or more separate cold feed bins. 
 
907-401.03.2.1.3--Dryer.  The efficiency of drying aggregates shall be such that the moisture 
content of the top HMA mixture shall not exceed 0.50 percent by weight of the total mixture, 
and the moisture content of all the underlying mixtures shall not exceed 0.75 percent by 
weight of the total mixture being produced. 
 
907-401.03.2.1.4--Blank. 
 
907-401.03.2.1.5--Control of Bituminous Material and Antistripping Agent.  Specified 
bituminous materials from different manufacturers or from different refineries of a single 
manufacturer shall not be mixed in the plant's asphalt cement supply system storage tank and 
used in the work without prior written approval of the Engineer.  Approval is contingent upon 
the Engineer's receipt of three copies of the manufacturer's certified test report(s) from the 
Contractor showing that the bituminous material blend conforms to the specifications. 
 
A satisfactory method of weighing or metering shall be provided to ensure the specified 
quantity of bituminous material.  Provisions shall be provided for checking the quantity or rate 
of flow. Weighing or metering devices shall be accurate within plus or minus one-half 
percent. 
 
The antistripping agent shall be injected into the bituminous material immediately prior to the 
mixing operation with an approved in-line injector system capable of being calibrated so as to 
ensure the prescribed dosage. 
 
An in-line spigot for sampling of asphalt shall be located between the asphalt storage tank and 
the antistripping agent in-line injector. 
 
907-401.03.2.1.6--Thermometric Equipment.  An armored thermometer of adequate range 
and calibrated in 5°F increments shall be fixed at a suitable location in the bituminous line 
near the charging valve of the mixer unit. 
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The plant shall be equipped with an approved dial-scale, mercury-actuated thermometer, 
pyrometer or other approved thermometric instrument placed at the discharge chute of the 
dryer to measure the temperature of the material. 
 
When the temperature control is unsatisfactory, the Engineer may require an approved 
temperature-recording apparatus for better regulation of the temperature. 
 
907-401.03.2.1.7--Screens.  A scalping screen shall be used. 
 
907-401.03.2.1.8--Dust Collector.  The plant shall be equipped with a dust collector 
constructed to waste or return collected material.  When collected material is returned, it shall 
be returned through a controlling device which will provide a uniform flow of material into 
the aggregate mixture. 
 
907-401.03.2.1.9--Safety Requirements.  A platform or other suitable device shall be 
provided so the Engineer will have access to the truck bodies for sampling and mixture 
temperature data. 
 
907-401.03.2.1.10--Blank. 
 
907-401.03.2.1.11--Truck Scales. The specifications, tolerances and regulations for 
commercial weighing and measuring devices as recommended by the National Bureau of 
Standards [National Institute of Standards and Technology (NIST) Handbook 44] shall govern 
truck scales used in the State of Mississippi, except weighing devices with a capacity of ten 
thousand (10,000) pounds or more used to weigh road construction materials (i.e. sand, 
gravel, asphalt, fill dirt, topsoil and concrete) shall have a tolerance of one-half of one percent 
(1/2 of 1%) in lieu of the requirements of Handbook 44 and shall be regulated by the 
Mississippi Department of Transportation. 
 
Scales shall be checked and certified by a scale company certified in heavy truck weights by 
the Mississippi Department of Agriculture and Commerce.  In the case of scales used for 
measurement of materials on Department of Transportation projects, certification shall be 
performed in the presence of an authorized representative of the Department or a copy of the 
certification may be furnished for scales that have been checked and certified within the last 
six months for use on other Department of Transportation projects and are still in the position 
where previously tested.  Scales that have not been checked and certified under NIST 
Handbook 44 guidelines, except for the herein modified tolerances allowed, shall be so 
checked and certified prior to use for measurement of materials on Department of 
Transportation projects.  Tests shall be continued on six month intervals with the test 
conducted in the presence of an authorized representative of the Department. 
 
Truck scales shall be accurate to one-half of one percent of the applied load, shall be sensitive 
to 20 pounds, and shall have a graduation of not more than 20 pounds. 
 
The Contractor may use an electronic weighing system approved by the Engineer in lieu of 
truck scales.  The system shall be equipped with an automatic print out system which will 
print a ticket for each load with the following information: 
 

MDOT, Contractor’s name, project number, county, ticket number, load number, pay 
item number, item description of the material delivered, date, time of day, haul 
vehicle number, gross weight, tare weight, net weight and total daily net weight. 
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When approved by the Engineer and materials are measured directly from a storage bin 
equipped with load cells, exceptions may be made to the gross and tare weight requirements. 
 
The ticket shall also have a place for recording the temperature of HMA mixtures, if 
applicable, and the signatures of MDOT’s plant and roadway inspectors.  The load numbers 
for each project shall begin with load number one (1) for the first load of the day and shall be 
numbered consecutively without a break until the last load of the day.  The Contractor shall 
provide MDOT with an original and one copy of each ticket.  When the ticket information 
provided by the Contractor proves to be unsatisfactory, MDOT will use imprinter(s) and 
imprinter tickets to record load information.  All recorded weights shall be in pounds and shall 
be accurate to within one-half of one percent of the true weight, and the system shall be 
sensitive to 20 pounds.  The Engineer will require random loads to be checked on certified 
platform scales at no cost to the Department. 
 
When an electronic weighing system utilizes the plant scales of a batch plant, the system may 
be used only in conjunction with a fully automatic batching and control system. 
 
907-401.03.2.2--Additional Requirements for Batching Plants. 
 
907-401.03.2.2.1--Plant Scales.  The plant batch scale weight shall not exceed the platform 
scale weight by more than one percent (1%). 
 
907-401.03.2.3--Additional Requirements for Drum Mixing Plants. 
 
907-401.03.2.3.1--Plant Controls.  The plant shall be operated with all the automatic controls 
as designed and provided by the plant manufacturer.  If the automatic controls malfunction, 
brief periods of manual operations to complete the day’s work or to protect the work already 
placed may be conducted with the approval of the Engineer.  During manual operation, the 
Contractor must continue to produce a uniform mixture meeting all contract requirements. 
 
907-401.03.2.3.2--Aggregate Handling and Proportioning.  A screening unit shall be 
placed between the bins and the mixer to remove oversized aggregate, roots, clayballs, etc. 
 
907-401.03.2.4--Surge or Storage Bins.  Surge and/or storage systems may be used at the 
option of the Contractor provided each system is approved by the Department prior to use.  
Surge bins shall be emptied at the end of each day's operation.  Storage silos may be used to 
store mixtures as follows: 
 
 19-mm & 25-mm mixtures ---------------  24 hours 
 9.5-mm & 12.5-mm mixtures ------------  36 hours 
 
The storage silos must be well sealed, completely heated and very well insulated.  The mixture 
when removed from the storage silo shall be tested to ensure that it meets all the same 
specifications and requirements as the mixture delivered directly to the paving site.  See 
Subsection 907-401.02.5.3, subparagraph (i) for sampling and testing requirements. 
 
907-401.03.3--Hauling Equipment.  The inside surfaces of each vehicle bed shall be coated 
with a light application of water and thin oil, soap solution, lime water solution or other 
approved material to prevent the mixture from sticking.  Diesel fuel or gasoline shall not be 
used to lubricate vehicle beds.  Truck beds shall be raised to drain excessive lubricants before 
placing mixture in the bed.  An excess of lubricant will not be permitted. 
 
907-401.03.4--Bituminous Pavers.  The screed or strikeoff assembly shall be capable of 
vibrating and heating the full width of the mixture being placed and shall lay the lift with an 
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automatic control device to the specified slope and grade without tearing, pulling or gouging 
the mixture surface. 
 
907-401.03.5--Rollers.  All rollers shall be self-propelled units capable of maintaining a 
smooth and uniform forward and reverse speed as required for proper compaction.  They shall 
be equipped with adjustable scrapers, water tanks, mats and a device for wetting the wheels or 
tires to prevent the mixture from sticking.  Adhesion of the mixture to the rollers will not be 
permitted.  The use of diesel fuel or gasoline for cleaning roller wheels or tires or to aid in 
preventing the mixture from sticking to the wheels or tires is prohibited. 
 
All rollers shall be in good mechanical condition, free from leaking fuels and lubricants, loose 
link motion, faulty steering mechanism, worn king bolts and bearings.  They shall be 
operational at slow speeds to avoid displacement of the mixture and capable of reversing 
direction smoothly and without backlash. 
 
907-401.03.6--Preparation of Grade.  The foundation upon which HMA pavement is to be 
placed shall be prepared in accordance with the applicable Section of the Standard 
Specification. 
 
Unless otherwise directed, tack coat shall be applied to the underlying surface on which the 
mixture is to be placed.  Emulsions, if used, must be allowed to "break" prior to placement of 
the bituminous mixture. 
 
Bituminous mixture shall not be placed against the edge of pavements, curbs, gutters, 
manholes and other structures until sprayed with a thin uniform tack coating.  The tack coat 
shall be protected until the mixture has been placed. 
 
Existing HMA pavements that require preliminary leveling or patching in advance of placing 
the bituminous mixture shall be sprayed with a tack coat material and then brought as nearly 
as practicable to uniform grade and cross section. The material shall be placed by hand or 
machine in one or more compacted layers approximately two (2) inches or less in compacted 
thickness. 
 
907-401.03.7--Blank. 
 
907-401.03.8--Preparation of Mixture.  The temperature of the mixture, when discharged 
from the mixer, shall not exceed 340°F. 
 
907-401.03.9--Material Transfer Equipment.  Except for the areas mentioned below, when 
placing the top intermediate lift and/or the top lift of HMA pavements, the material transferred 
from the hauling unit shall be remixed prior to being placed in the paver hopper or insert by 
using an approved Materials Transfer Device.  Information on approved devices can be 
obtained from the State Construction Engineer.  Areas excluded from this requirement 
include: temporary work of short duration, detours, bridge replacement projects having less 
than 1,000 feet of pavement on each side of the structure, acceleration and deceleration lanes 
less than 1,000 feet in length, tapered sections, transition sections (for width), shoulders less 
than 10 feet in width, crossovers, ramps, side street returns and other areas designated by the 
Engineer.   
 
907-401.03.10--Spreading and Finishing.  Grade control for HMA pavements shall be 
established by stringline at least 500 feet ahead of spreading, unless placement is adjacent to 
curb and gutter, concrete pavement, or other allowed grade control. 
 
The mixture shall be spread to the depth and width that will provide the specified compacted 
thickness, line, grade and cross section.  Placing of the mixture shall be as continuous as 
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possible.  On areas where mechanical spreading and finishing is impracticable, the mixture 
may be spread, raked and luted by hand tools. 
 
Immediately after screeding and prior to compaction, the surface shall be checked by the 
Contractor and irregularities adjusted.  When the edge is feathered as in a wedge lift, it may be 
sealed by rolling.  Irregularities in alignment and grade along the edges shall be corrected 
before the edges are rolled. 
 
Hauling, spreading and finishing equipment shall be furnished that is capable of and operated 
in such a manner that the rolling operation will satisfactorily correct any surface blemishes. 
 
The longitudinal joint in the subsequent lift shall offset that in the underlying lift by 
approximately six (6) inches.  However, the joint in the top lift shall be at the centerline or 
lane line. 
 
907-401.03.11--Compaction.  After the mixture has been spread and surface irregularities 
corrected, it shall be thoroughly and uniformly compacted to the required line, grade, cross 
section and density. 
 
907-401.03.12--Joints.  Joints between previously placed pavement and pavement being 
placed shall be so formed as to insure thorough and continuous bond. 
 
Transverse construction joints shall be formed by cutting the previously placed mixture to 
expose the full depth of the lift. 
 
The contact surface of transverse joints and longitudinal joints, except hot joints, shall be 
sprayed with a thin uniform tack coating before additional mixture is placed against the 
previously placed material. 
 
Longitudinal joints shall be formed by overlapping the screed on the previously placed 
material for a width of at least one (1) inch and depositing the quantity of mixture to form a 
smooth, tight joint. 
 
907-401.03.13--Pavement Samples.  The Contractor shall cut samples from each lift of HMA 
at the time and locations designated by the Engineer.  The samples shall be taken for the full 
depth of each lift and shall be of a size approved by the Engineer but not to exceed 120 square 
inches.  Tools used for cutting or coring of samples shall be of the revolving blade type such 
as saw or core drill.  Cores shall be taken using a 4.0 to 6.0-inch inside diameter coring bit.  
The sample hole shall be filled, compacted and finished by the Contractor to conform with the 
surrounding area.  No additional compensation will be allowed for furnishing samples and 
repairing the areas with new pavement. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-403-18 CODE:  (SP) 
 
DATE: 02/10/2003 
 
SUBJECT: Hot Mix Asphalt (HMA) 
 
Section 403, Hot Bituminous Pavement, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is deleted in toto and replaced as follows: 
 

SECTION 907-403 - HOT MIX ASPHALT PAVEMENT 
 
907-403.0l--Description.  This work consists of constructing one or more lifts of HMA 
pavement meeting the requirements of Section 907-401 on a prepared surface in accordance 
with the requirements of this section and in reasonably close conformity with the lines, grades, 
thicknesses, and typical cross sections shown on the plans or established by the Engineer.  
This work shall also include applicable in-grade preparation of the underlying course in 
accordance with Section 321. 
 
907-403.02--Material Requirements.  Materials and their use shall conform to the applicable 
requirements of 907-401.02. 
 
907-403.03--Construction Requirements. 
 
907-403.03.1--General.  Construction requirements shall be as specified in 907-401.03 except 
as otherwise indicated in this section or applicable special provisions. 
 
907-403.03.2--Smoothness Tolerances.  Except as noted herein, the finished smoothness of 
each lift shall conform to the designated grade and cross section within the following 
tolerances from grade stakes or other grade reference points set at 25 foot intervals: 
 
 Lower* 
 & Lower* Top 
 Leveling Intermediate Intermediate Surface 
 Lifts Lift Lift Lift 
 
Max. deviation from 
grade and cross sec- 
tion at any point .................   1/2" 3/8" 1/4" 1/4" 
 
Max. deviation from a  
10 foot straight edge ..........   3/8" 1/4" 1/8" 1/8" 
 
Profile Index (PI) 
(inches/mile) ...................... - - 45.0 30.0 
 
Note: Where more than four (4) lifts of HMA are required, all lifts, excluding the top three 

(3) lifts, shall meet the requirements of the lower lift. 
 
 * When tested longitudinally from a stringline located equidistant above points 50 feet 

apart, the distance from the stringline to the surface at any two points located 12 1/2 
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feet apart shall not vary one from the other more than the maximum deviation allowed 
above from a 10 foot straight edge.  

 
Where only one intermediate lift is required, it shall meet the smoothness requirements for 
lower intermediate lifts and shall have a Profile Index of not more than 60.0 inches per mile.  
The surface lift shall have a Profile Index of not more than 30.0 inches per mile. 
 
Where only a leveling lift and a surface lift are required, the surface lift shall meet the 
smoothness requirements for lower intermediate lifts, and shall have a Profile Index of not 
more than 60.0 inches per mile. 
 
Where only a surface lift is required, the Contractor shall determine the existing surface 
profile index at no additional cost to the State.  The finished surface lift shall have a profile 
index of sixty percent (60%) of the profile index of the existing surface or 60.0 inches per 
mile, whichever is greater. 
 
Where milling is required to remove undesirable material and/or correction of the cross-slope 
and only one (1) lift is required, the lift shall have a Profile Index of not more than 45.0 inches 
per mile. 
 
Where milling is required to remove undesirable material and/or correction of the cross-slope 
and a leveling lift and a surface lift are required, the surface lift shall have a Profile Index of 
not more than 45.0 inches per mile. 
 
Where milling is required to remove undesirable material and/or correction of the cross-slope 
and two (2) lifts are required, the lower lift shall have a Profile Index of not more than 45.0 
inches per mile and the surface lift shall have a Profile Index of not more than 30.0 inches per 
mile. 
 
Grade stakes or other grade reference points set at 25-foot intervals and maximum deviation 
from grade and cross section will not be required provided an approved profile averaging 
device is furnished and properly used for the four conditions set forth herein; however, all 
other surface requirements are applicable. 

 
(a) Overlays with one overall lift. 
 
(b) Overlays with two or more overall lifts -- for each lift above the first overall lift 

provided each underlying overall lift is within the allowable tolerances. 
 
(c) Surface lift of new construction provided the underlying lift is within the 

allowable tolerances. 
 
(d) Full-depth asphalt construction for lifts above the lower lift provided the lower lift 

is within the specified tolerances for the lower intermediate lift. 
 
Approved contacting type profile averaging devices are those devices capable of working in 
conjunction with a taut string or wire set to grade, or ski-type device with extreme contact 
points with the  surface at least 30 feet apart.  Approved non-contacting type profile averaging 
devices are laser type ski devices with at least four referencing mobile stations at a minimum 
length of 24 feet, or an approved equal. 
 
When approved by the Engineer, a short ski or shoe may be substituted for a long ski on the 
second paving operation working in tandem. 
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During the finishing and compacting of pavement lifts, it shall be the responsibility of the 
Contractor to check the surface and joints for progress toward conformance to surface 
requirements set forth herein.  Variations from surface requirements exceeding the allowable 
tolerances shall be corrected at the Contractor's expense. 
 
When a portland cement concrete pavement is to be placed on a HMA lift, the finished top of 
the HMA lift shall meet the requirements of Sections 32l and 50l. 
 
When the Profile Index for the final surface lift is less than or equal to twenty-two inches per 
mile (22.0 inches / mile), per segment, a unit price increase will be added.  The following 
schedule lists the Profile Index range and the corresponding contract price adjustment: 
 

Profile Index 
inches / mile / segment 

Contract Price Adjustment 
percent of HMA unit bid price 

less than 10.0  108 
10.0 to 14.0 106 
14.1 to 18.0 104 
18.1 to 22.0 102 
22.1 to 30.0 100 
over 30.0 100 

(with correction of PI < 30.0) 
 
Contract price adjustments for rideability shall only be applicable to the surface lift and 
furthermore to only the segment(s) or portions of the segments(s) of the surface lift that 
require smoothness be determined by using a profilograph and then only when the surface 
tolerance requirements include a profile index of 30.0 inches / mile. 
 
Segment(s) or portions thereof representing areas excluded from a smoothness test with the 
profilograph shall also be excluded from consideration for a contract price adjustment for 
rideability. 
 
Any contract price adjustment for rideability will be applied on a segment to segment basis to 
the pay tonnage, determined in accordance with Subsections 907-401.02.6.5 and 907-403.04, 
for the segment(s) or portions thereof for which an adjustment is warranted. 
 
907-403.03.3--Thickness Requirements.  Hot mix asphalt overlay lifts shall be constructed 
as nearly in accordance with the thickness shown on the plans as the underlying pavement and 
foundation will permit.  Periodic and cumulative yield tests will be made to determine 
practicable conformity to the thickness of each lift.  The Engineer may order modifications in 
placement thicknesses to prevent unwarranted variations in plan quantities.   
 
When the paver is operating off an established grade line, no thickness determination will be 
required for the various lifts of pavement. It is understood that the tolerances from design 
grade will control the thickness requirements. 
 
When grade stakes are eliminated by Notice to Bidders or as outlined in 907-403.03.2(d) and 
where resulting in the placement of two (2) or more lifts, acceptance and payment will be 
determined on a lot to lot basis by cores taken from the completed pavement.  Lots will be 
coincidental with acceptance lots for the surface lift as provided in 907-401.02.6.4, except that 
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only lots resulting from the placement of mainline surface lift will be used for thickness 
assessment.  One core will be obtained at random from each lot.  Irregular areas will not be 
cored. 
 
When the average thickness of all the cores from the lots representing a day’s production 
(excluding any discarded by the Engineer for justifiable reason) is within 3/8 of an inch of the 
total pavement thickness shown on the plans, excluding lift(s) placed using an established 
grade line, corrective action will not be required and a price adjustment will not be made for 
non-conformity to specified thickness. 
 
When the average thickness of all the cores from the lots representing a day’s production is 
deficient in thickness by more than 3/8 of an inch of the total pavement thickness shown on 
the plans, excluding lift(s) placed using an established grade line, the deficiency shall be 
corrected by overlaying the entire length of the day’s production.  The thickness of the overlay 
shall be equal to the thickness deficiency but no less than the minimum single lift laying 
thickness for the specified mixture. 
 
When the thickness of all the cores from the lots representing a day’s production is more than 
3/8 of an inch thicker than the total thickness shown on the plans, excluding lift(s) placed 
using an established grade line, a price adjustment will be made in accordance with 907-
403.05.1. 
 
The cores shall be cut and removed by the Contractor in the presence of the Engineer's 
representative and turned over to the Engineer’s representative for further handling.  The 
Contractor shall fill each core hole with surface lift mixture and compact to the satisfaction of 
the Engineer within 24 hours after coring. 
 
907-403.03.4--Lift Corrections.  Pavement exceeding the allowable surface tolerances shall 
be corrected at the Contractor's expense by the following methods: 
 

Lower, Leveling and Lower Intermediate Lifts: 
 
(a) Removal or addition of mixture by skin patching, feather edging, wedge lift 

construction or full depth patching where appropriate and can be completed in a 
satisfactory manner. 

 
(b) Superimposing an additional layer which shall be an approved grade raise for the full 

roadway width and length of the area to be corrected. 
 
Top Intermediate Lift: 
 
(a) Removal and the addition of sufficient mixture to provide the specified thickness.  

Corrections by this method shall be square or rectangular in shape and shall 
completely cover the area to be corrected. 

 
(b) Superimposing an additional layer (minimum lift thickness for mixture being used) 

which shall be an approved grade raise for full roadway width of the area to be 
corrected.  Transverse joints shall be perpendicular to the centerline of the pavement. 

 
Surface Lift: 
 
(a) Removal and the addition of sufficient mixture to provide new material of at least  

minimum single lift laying thickness for full lane width of the area to be corrected.  
Transverse joints shall be perpendicular to the centerline of the lane. 
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(b) Superimposing an additional layer (minimum lift thickness for mixture being used) 

which shall be an approved grade raise for full roadway width of the area to be 
corrected.  Transverse joints shall be perpendicular to the centerline of the pavement. 

 
All mixtures used in the correction of unacceptable pavement shall be approved by the 
Engineer prior to use. 
 
907-403.03.5--Overlays or Widening and Overlays.  In addition to the requirements of 907-
403.03.1 through 907-403.03.4, the following requirements will be applicable when an 
existing pavement is to be overlaid or widened and overlaid. 
 
907-403.03.5.1--Blank.   
 
907-403.03.5.2--Sequence of Operations.  In order to expedite the safe movement of traffic 
and to protect each phase of the work as it is performed, a firm sequence of operations is 
essential.  Unless otherwise provided in the traffic control plan and/or the contract, the 
following appropriate items of work shall be begun and continually prosecuted in the order 
listed: 
 

(a) In sections designated by the Engineer, trim the shoulders along the pavement 
edges to provide drainage from the pavement. 

 
(b) Perform prerolling to locate areas of pavement with excessive movement 

(Section 411). 
 
(c) Perform selective undercutting and patching as directed (Subsection 907-

403.03.5.4). 
 
(d) Perform pressure grouting as specified (Section 412). 
 
(e) Clean and seal joints (Section 413). 
 
(f) Complete preparation on one side of roadway to be widened and place widening 

materials. 
 
(g) Reconstruct shoulders to elevation necessary to assure traffic safety. 
 
(h) Open the widened section to traffic. 
 
(i) Complete above work for other side of roadway. 
 
(j) Perform preliminary leveling as directed. 
 
(k) Apply interlayer as specified. 
 
(l) Place the first overall leveling lift. 
 
(m) After the first overall leveling lift, reconstruct shoulders as necessary to eliminate 

vertical differentials which may be hazardous to traffic. 
 
(n) Place first intermediate lift. 
 
(o) Construct shoulders to the contiguous elevation of the first intermediate lift. 
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(p) Place remaining intermediate lift (if required). 
 
(q) Place surface lift. 
 
(r) Complete construction of shoulders. 
 
(s) Apply permanent traffic marking. 
 
(t) Final cleanup. 

 
The above operations shall be performed in such a manner that traffic will be maintained on a 
paved surface at all times.  Two-lane, two-way highways should not be restricted to a single 
lane in excess of a 3,000 foot section. 
 
907-403.03.5.3--Widening of Pavement.  The foundation for widening shall be formed by 
trenching or excavating to the required depth and constructing a smooth, firm and compacted 
foundation. It shall have sufficient density and stability to withstand the placement and 
compaction of subsequent lifts.  Soft, yielding and other unsuitable material which the 
Engineer determines will not compact readily shall be removed and backfilled with granular 
material or hot mix asphalt as directed. 
 
Except as provided herein, excavation for widening, undercutting or other required excavation 
shall be spread along the edge of the shoulders, foreslopes or other adjacent areas as directed 
and will be an absorbed item.  When the quantity is in excess of what may be used 
satisfactorily on adjacent areas, the Engineer may direct that the material be loaded, hauled 
and spread uniformly on other designated areas.  In this case, compensation for handling 
surplus material will be in accordance with the appropriate pay items as provided in the 
contract or as extra work. 
 
If the plans require widening of the shoulders or embankment with contractor furnished 
material, all suitable material obtained from widening excavation may be used and will be 
measured and paid for as Contractor furnished materials.  No measurement for payment of 
haul will be made. 
 
Removal and disposal of old stakes, forms and other debris encountered in excavating shall be 
in accordance with Section 201 and shall be considered as incidental to and included in the 
unit prices bid for other items.  No separate measurement will be made therefor.  Pavement 
edges and surfaces shall be cleaned prior to final shaping and compaction of adjacent 
trenching or undercut areas. 
 
Granular material for widening shall be placed on a previously prepared, smooth, firm and 
unyielding foundation in accordance with the typical section.  Density of the granular material 
shall be as specified. 
 
Hot mix asphalt for widening, including trench widening, shall meet the applicable 
requirements of this section and Section 401 and shall be placed in one or more layers as 
shown on the plans or directed.  The surface of the mixture shall be finished as a continuation 
of the adjacent pavement slope. 
 
Trench rollers or other compaction equipment shall be used to compact the foundation, 
granular material and bituminous mixtures for widening when standard width rolling 
equipment cannot be used. 
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907-403.03.5.4--Patching.  Existing pavement which has failed or unsatisfactorily stabilized 
shall be removed as directed.  Removal of pavement will be measured and paid for under the 
appropriate pay items as provided in the contract. 
 
Backfill shall consist of hot mix asphalt or a combination of compacted layers of granular 
material and hot mix asphalt.  Unless otherwise specified, the Engineer will make this 
determination based on depth and field conditions. 
 
Hot mix asphalt used for backfilling will be measured and paid for at the contract unit price 
for the mixture designated on the plans as the lowest lift.  Granular material will be measured 
and paid for under the appropriate pay item as provided in the contract or as extra work. 
 
907-403.03.5.5--Preliminary Leveling.  All irregularities of the existing pavement that result 
in a thickness greater than approximately two and one-half inches for the first overall leveling 
lift shall be corrected by skin patching, feather edging or a wedge lift and shall be approved by 
the Engineer in advance of placing the first overall lift. 
 
907-403.03.5.6--Placement of Lifts.  The leveling lift shall be placed in a layer (or layers) not 
exceeding approximately two and one-half inches compacted thickness. 
 
When single lane construction is required, placement of a  lift on the adjacent lane may be 
performed by an approved profile averaging device provided the lane previously placed is 
within the allowable tolerances for all surface requirements. When any of the tolerances are 
exceeded, the contractor shall reestablish the control stringline for laying the adjacent lane 
should he elect to perform this work prior to correcting the deficiencies of the lane previously 
placed.  In no case shall a "matching shoe" be used to control the grade of an adjacent lane. 
 
In instances where there are only minor deviations from the allowable tolerances in the first 
overall lift, the Engineer may permit the Contractor to place the next higher lift by graded 
stringline in lieu of making the corrections. 
 
Single lane placement of leveling, intermediate and surface lifts shall be limited to the 
distance covered in one and one-half days in advance of that placed in the adjacent lane. 
 
907-403.03.5.7--Protection of Pavement.  The pavement shall be protected and properly 
maintained until it has been compacted and cooled sufficiently for use by traffic. 
 
907-403.04--Method of Measurement.  HMA pavement, complete in place and accepted, 
will be measured by the ton.  The weight of the composite mixture shall be determined in 
accordance with the provisions of 907-401.03.2.1.11. 
 
Unless shown as a separate pay item, the furnishing and application of the tack coat will not 
be measured for payment. When payment is provided, tack coat will be measured as set out in 
407.04. 
 
The quantity of bituminous mixture required to correct the work, when made at the expense of 
the Contractor,  will not be measured for payment. 
 
Any trenching required for widening will not be measured for payment; the cost thereof shall 
be included in other items of work. 
 
Undercut required by the Engineer will be measured for payment under the appropriate 
excavation item as provided in the contract or as extra work.  Pavement removal and any 
required trenching will not be included in the measurement for undercut. 
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907-403.05--Basis of Payment.  Subject to the adjustments set out in 907-401.02.6.3, 907-
401.02.6.4, 907-401.02.6.5 & 907-403.03.2, hot mix asphalt pavement, complete-in-place, 
accepted, and measured as prescribed above, will be paid for at the contract unit price per ton 
for each lift of pavement specified in the bid schedule and shall be full compensation for 
completing the work. 
 
907-403.05.1--Price Adjustment for Thickness Requirement.  When grade stakes are 
eliminated as provided in 907-403.03.3 and the average thickness of all cores from lots 
representing a day’s production is more than 3/8 inch thicker than the total specified thickness 
of the pavement, excluding lift(s) placed using an established grade line, a lump sum 
reduction in payment for the surface lift of lots representing a day’s production will be made 
as follows: 
 
Individual Day’s = (Monetary Value of the Day’s x (D - 3/8) 
L.S. Reduction Surface Lift Production) ST 
 
Where: 
 

D = The day’s average deviation from total pavement thickness shown on the plans, 
excluding lift(s) placed using an established grade line. 

 
ST = Specified thickness for surface lift. 

 
The total L.S. reduction for the project is the summation of the individual day’s reductions in 
payment. 
 
907-403.05.2--Pay Items. 
 
Payment will be made under: 
 
907-403-A: Hot Mix Asphalt,  (1) ,  (2)   - per ton 
 Type Mixture 
 
 
907-403-B: Hot Mix Asphalt,  (1) ,  (3) , Leveling - per ton 
 Type Mixture 
 
907-403-C: Hot Mix Asphalt,  (1) ,  (4) , Trench Widening - per ton 
 Type Mixture 
 
907-403-D: Hot Mix Asphalt, HT ,  (3) , Polymer Modified - per ton 
  Mixture 
 
907-403-E: Hot Mix Asphalt, HT ,  (3) , Polymer Modified, Leveling - per ton 
  Mixture 
 
 (1) ST, MT or  HT 
 (2) 4.75 mm mixture, 9.5 mm mixture, 12.5 mm mixture, 19 mm mixture or 25 mm 

mixture  
 (3) 4.75 mm mixture, 9.5 mm mixture, 12.5 mm mixture or 19 mm mixture 
 (4) 19 mm mixture or 25 mm mixture  
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-503-5  CODE: (IS) 
 
DATE: 9/13/99 
 
SUBJECT: Replacement of Concrete Pavement 
 
Section 907-503, Replacement of Concrete Pavement, is added to the 1990 Edition of the 
Mississippi Standard Specifications for Road and Bridge Construction as follows: 
 

907-503 - REPLACEMENT OF CONCRETE PAVEMENT 
 
907-503.01--Description.  This work consists of replacing continuously reinforced and/or 
reinforced (jointed) concrete pavement and the removal and replacement of base materials at 
locations designated on the plans or as determined by the Engineer all in accordance with the 
plans and specifications. 
 
907-503.02--Materials.  Materials shall meet the requirements of Subsection 700.01 and the 
following Subsections of Division 700, Materials and Tests. 
 

Portland Cement -------------------------------------------------------------- 701.01 
 and 701.02 
 
Fine Aggregate ---------------------------------------------------------------- 703.01 
 and  703.02 
 
Coarse Aggregate ------------------------------------------------------------- 703.01 
 and  703.03 
 
Concrete Admixtures --------------------------------------------------------- 713.02 
 
Water --------------------------------------------------------------------------- 714.01 
 
Concrete Reinforcement Bars ----------------------------------------------- 711.02 
 
Longitudinal Joint Filler ----------------------------------------------------- 707.02 
 
Curing Materials -------------------------------------------------------------- 713.01 

 
907-503.03--Construction Requirements. 
 
907-503.03.1--Equipment.  Equipment shall meet the requirements set out in Section 501 for 
hand placement and finishing Portland cement concrete pavement.  Batching and mixing 
equipment shall meet the applicable requirements of Section 804.  On-site mixers or truck 
mixers will be permitted. 
 
907-503.03.2--Removal of Existing Pavement.   
 
907-503.03.2.1--General.  Existing pavement shall be removed in accordance with details 
shown on the plans and as specifically set out herein.  Removal will be measured for payment 
as set forth in Section 202.  The Contractor shall dispose of the concrete in accordance with 
Section 201. 
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Equipment and methods used in all of the work shall not damage any of the underlying base 
and materials that are to remain in place.  All materials which are removed from the roadway 
shall be disposed of daily. 
 
907-503.03.2.2--Reinforced Concrete Pavement.  The removal of existing reinforced concrete 
pavement shall be accomplished by sawing the full thickness of the pavement along the edge 
of the repaired areas as shown on the plans and/or as directed by the Engineer. 
 
907-503.03.2.3--Continuously Reinforced Concrete Pavement.  The pavement within the lap 
area shall not be disturbed, damaged, or removed until the continuity of the concrete and steel 
has been severed between the failed area and the lap area.  This shall be accomplished by 
sawing the full thickness of the pavement along the edge of the lap area.  Jack hammers used 
for cutting and removal of the concrete in the lap area shall not exceed 20 pounds. 
 
The concrete in the lap area shall be removed in such a manner to result in a near vertical face 
at the saw line of the repair area.  A chipping type removal is required to prevent spalling the 
bottom of the pavement to remain.  Any spalling in excess of one and one-half inches shall be 
corrected by enlarging the repair area at no additional cost to the State.  All shattered and 
damaged concrete shall be removed and the exposed faces cleaned. 
 
The reinforcing steel in the lap area shall not be bent more than four inches in twenty inches 
from its original position.  Where more than 10 percent of the steel is damaged in the lap area 
along any one edge of a removed area, the patch shall be enlarged at no additional cost to the 
State to provide the specified lap.  Where less than 10 percent of the steel is damaged, the bars 
may be repaired by welding. 
 
The steel shall be inspected for excessive rusting and evidence of distress during the removal 
process.  The Engineer may enlarge the patch to remove deteriorated steel from the lap area.  
When the patch is enlarged by the Engineer, payment will be made for such removal. 
 
907-503.03.3--Removal of Base Material.  Base material referred to herein and on the plans 
shall be all types of material below the pavement that requires removal and backfill.  The 
material shall be removed to the dimensions and depths designated by the Engineer.  Removal 
of all undercut materials shall be in accordance with Section 202 and measured for payment 
by the square yard of base.  The Contractor shall dispose of the material in accordance with 
Section 201. 
 
907-503.03.4--Installation of Smooth Dowel Bars.  Smooth dowel bars shall be installed in 
accordance with details shown on the plans and as specifically set out herein. 
 
The commercial grout system used shall be one of the systems specified in 714.11.7.  
Installation and acceptance procedures are also included therein. 
 
After the dowel bars are installed, the placement of reinforcing steel and any other work that 
may disturb the setting of the grout will not be permitted. 
 
907-503.03.5--Installation of Tie Bars.  The tie bars, except when directed otherwise on the 
plans, shall be No. 5 deformed bars, 30" long, placed on 24" centers and grouted using a 
commercial grout.   The drilled holes shall be partially filled with an epoxy grout and the tie 
bars inserted to ensure that the holes are completely filled. 
 
The commercial grout system used shall be one of the systems specified in 714.11.7.  
Installation and acceptance procedures are also included therein. 
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After the tie bars are installed, the placement of reinforcing steel and any other work that may 
disturb the setting of the grout will not be permitted.   
 
907-503.03.6--Base and Pavement Replacement.  Repair of the base and pavement shall 
conform to the requirements set forth herein and details shown on the plans.  The exposed 
faces of the concrete pavement, the soil cement base and/or polyethylene covering the base 
repair shall be sprayed with water just prior to pouring the new slab. 
 
The applicable provisions of Section 501 shall be adhered to with the following exceptions: 
 

(a) Concrete.  Structural concrete for pavement repair shall be made of Portland cement or 
Portland cement with additives and/or admixtures.  The use of additives or admixtures 
shall be in accordance with the manufacturer’s instructions.  The structural concrete 
shall have a minimum compressive strength of 2500 psi in 12 hours or less, as 
determined by concrete cylinder compression tests.  The Contractor shall submit a 
proposed concrete mix design to the Mississippi Department of Transportation 
Materials Division for approval at least two weeks prior to use on the project. 

 
This concrete shall also meet the requirement for a compressive strength of 3500 psi 
within 72 hours.  To meet these requirements, a Type F or G high range water 
reducing admixture shall be used.  If the ambient temperature is less than 50ºF, the 
addition of a Type C or E acceleration admixture shall be used. The usage of 
admixtures shall be in accordance with manufacturer’s instructions. 
 

Air Content -----------------------------  3 to 6% 
Slump ------------------------------------  8” maximum* 

 
* No requirement for an initial slump before the addition of the high range water 

reducer. 
 
Field verification trial mix results must be provided to the Engineer prior to placement 
if there is no previous data to verify strength. 

 
(b) Forms.  The forms may be metal or wood.  Where at all possible, the forms shall be 

metal.  Metal form shall meet the requirements of 501.03.6.2 and the wood forms shall 
be made of 2 X 8 lumber.  Forms shall be graded to a specified elevation as directed by 
the Engineer.   

 
(c) Longitudinal Joints.  Where a repair area is required to extend across a longitudinal 

joint, a preformed or sawed longitudinal joint shall be constructed and sealed as shown 
on the plans or as directed by the Engineer. 

 
(d) Consolidating and Finishing.  All concrete shall be thoroughly consolidated by internal 

vibration.  Finishing may be performed by either machine or hand methods.  All 
patches less than 20 feet in length shall be screeded longitudinally unless otherwise 
permitted by the Engineer. 

 
The surface of the pavement shall be finished as designated elsewhere in the contract 
and in accordance with the applicable portions of Section 501. 
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The screed shall be metal of a type used on bridges for finishing short patches and may 
be a mechanical or bridge type on long patches exceeding 20 feet.  All replacement 
concrete shall be checked longitudinal with a 10-foot straightedge in accordance with 
501.03.19 for concrete pavement other than main-line pavement.   

 
(e) Curing and Protection.  Concrete cylinders used to represent the minimum 

compressive strength shall be field cured and cured by the same methods used on that 
portion of the roadway it represents.  If the ambient temperature is less than 50ºF, the 
field cured cylinders shall be placed in an insulated box. 

 
The concrete repair area shall be cured up until the time of opening to traffic.  All 
exposed surfaces, including vertical surfaces, shall be cured immediately after 
finishing operations have been completed. 
 
Curing and protection shall be in accordance with 501.03.20. White pigmented curing 
compound shall be used and the sprayer shall be equipped with a container having a 
capacity of not less than five gallons and maintain a constant pressure by mechanical 
means.  Curing time shall be continued until the concrete has attained the required 
compressive strength as evidenced by test specimens. 

 
(f) Concrete Saw Cuts.  The saw cut shall be at the locations and depth shown on the 

plans. 
 
(g) Contraction Joint Assembly.  Contraction joint assemblies shall be installed as per the 

details shown in the plans. 
 

(h) Concrete Placement.  Limitations on placing continuously reinforced concrete 
pavement are set forth in the following schedule: 

 
CONCRETE PAVING SCHEDULE 

DURING DAYTIME HOURS 
 
Predicted High Temperature Hours of Daytime Placement 
 
Below 70ºF  Daylight hours 
70º - 84ºF  12:00 Noon to Sundown 
85º - 89ºF  1:30 PM to Sundown 
90ºF & Above 3:00 PM to Sundown 
 
Note: The National Weather Service's predicted high temperature for the day shall 

govern. Unless lighting provisions have been made for nighttime work, 
sufficient time must be allowed for the finishing operation prior to sundown 
but no less than 30 minutes will be permitted. 

 
CONCRETE PAVING SCHEDULE 

DURING NIGHTTIME HOURS 
 
During nighttime operations, concrete pours may be made anytime between sundown 
and sunrise without regard to predicted high temperatures. 

 
907-503.03.7--Opening to Traffic.  Upon approval of the Engineer, the traffic lane shall be 
opened within 72 hours and may be opened when a 2500 psi compressive strength is obtained 
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as verified by cylinder break.   Side forms shall be removed and the shoulder repaired with hot 
mix asphalt pavement, and the area cleared of equipment and waste materials prior to opening 
to traffic. 
 
The sampling and testing frequency for concrete test cylinders shall be at least two cylinders 
per day per section of lane for which an individual lane closure is effected and concrete 
pavement is replaced. 
 
The Contractor must make arrangements to have the concrete compressive cylinders tested by 
an acceptable commercial laboratory.  Results from laboratory tests may be accepted verbally 
to expedite the opening of traffic to a section of closed roadway, but the Contractor must 
furnish the Engineer with certified test reports within three days.  Any misrepresentation of 
test cylinders which allows traffic to be opened in areas that did not meet minimum 
requirements will result in the Contractor removing and replacing the repair(s) represented by 
the cylinder at no additional cost to the State. 
 
907-503.04--Method of Measurement.  Replacement of the concrete pavement will be 
measured for payment by the square yard complete in place.  Saw cuts will be measured for 
payment by the linear foot when a pay item is included in the contract proposal.  Concrete for 
base repair will be measured by the cubic yard complete in place.  Smooth dowel bars and tie 
bars will be measured per each complete in place. 
 
No separate measurement will be made for reinforcing steel, wire mesh, longitudinal joints, 
polyethylene sheeting and hot bituminous pavement for repair of shoulders and maintenance 
of traffic items required. 
 
The plans may also provide for welding of the reinforcing steel as an optional method 
available to the Contractor.  This method reduces the width of the lap area from 20 inches to 
eight inches which will reduce the size of the repair areas.  If the Contractor elects to use the 
optional method, the subsequent reduction in plan quantities will not be justification for 
adjustment of contract unit prices as provided in 104.02. 
 
907-503.05--Basis of Payment.  The accepted quantities of saw cuts, concrete for base repairs, 
smooth dowel bars, tie bars, and concrete pavement will be paid for at the contract unit prices 
which shall be full compensation for completing the work, furnishing all labor, equipment, 
tools, materials, and bituminous plant mix required for shoulder repair. Removal and disposal 
of pavement and base materials shall be made under appropriate items under Section 202. 
 
The price for each item of work shall include the cost of continuous maintenance of traffic and 
protective services as required by the Department's Traffic Control Plan.  This shall include all 
required individual traffic control devices. 
 
Payment will be made under: 
 
907-503-A: ___" and Variable ______________ Concrete Pavement 
 Type 
 (____ Finish) - per square yard 
 Type 
 
907-503-B: Saw Cut (Longitudinal Joints) - per linear foot 
 
907-503-C: Saw Cut (_____ inch) - per linear foot 
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907-503-D: Concrete for Base Repair - per cubic yard 
 
907-503-E: Tie Bars (No. ______ Deformed) (Drilled and 
 Epoxied or Grouted) - per each 
 
907-503-F: ______ Smooth Dowel Bars (Drilled and Epoxied or Grouted) 
 (Size) - per each 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-618-16 CODE:  (IS) 
 
DATE: 11/10/98  
 
SUBJECT: Placement of Temporary Traffic Stripe 
 
 
Section 618, Maintenance of Traffic and Traffic Control Plan, of the 1990 Edition of the 
Mississippi Standard Specifications for Road and Bridge Construction is hereby amended as 
follows: 
 
907-618.03 -- Construction Requirements. 
 
907-618.03.3 -- Safe Movement of Traffic.  Delete the third paragraph of Subsection 618.03.3 
on page 618-3 and substitute the following: 
 
A longitudinal pavement edge that traffic is expected to move across should have an elevation 
difference of not more than 2¼ inches.  If the pavement edge is more than 1½ inches and less 
than or equal to 2¼ inches, uneven pavement signs will be required as shown in the plans or 
contract documents. If the pavement edge is less than or equal to 1½ inches, no uneven 
pavement signs will be required.  Transverse pavement joints shall be sufficiently tapered to 
allow for the safe movement of traffic.  
 
When a paving operation produces a longitudinal pavement edge that traffic is expected to 
move across, the adjacent lane shall be constructed to eliminate any uneven pavement edge 
within 48 hours, unless prohibited by weather conditions or an emergency arises. 
 
Delete the last paragraph on page 618-3 under Subsection 618.03.3 and substitute: 
 
All centerline, lane lines, edge lines and no-passing stripes that have been covered or removed 
during the day's operations shall be replaced with temporary stripe before work is 
discontinued for the day or as soon thereafter as weather conditions will permit, except that: 
 

(1) Replacement of no-passing stripes may be delayed for a period not to exceed 
three (3) days for a two or three lane road. 

(2) Temporary edge lines may be eliminated on projects requiring shoulders 
constructed of granular material. 

(3) Temporary edge lines placed on the final pavement course of projects requiring paved 
shoulders without surface treatment shall be placed in the permanent stripe location, 
otherwise temporary edge lines on projects requiring paved shoulders may be placed 
on the adjacent shoulder in as near the permanent location as possible. 

 
Temporary no-passing stripe is not considered a major item of work and such stripe which is  
eliminated because of placing the next course prior to expiration of the 3-day period shall not 
result in a monetary adjustment to the Contractor as provided in 104.02.  All temporary stripe 
shall be placed in accordance with the plans and Subsection 907-619.03.2. 
 
Delete the first sentence of the first paragraph on page 618-4 under Subsection 618.03.3 and 
substitute the following: 
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In addition to the temporary no-passing stripe, the Contractor shall erect standard "DO NOT 
PASS," "NO-PASSING ZONE," and "PASS WITH CARE" signs in accordance with plan 
details or as specified in the MUTCD. 
 
Delete the last sentence of the third paragraph on page 618-4 under Subsection 618.03.3 and 
substitute the following: 
 
All temporary stripe shall be maintained in good order until placement of the permanent 
pavement markings or placement of the next pavement course or until removed.  Maintenance 
of temporary stripe may require more than one application over the life of the project.  
Payment will be made for one application only. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-619-22 CODE:  (IS) 
 
DATE: 06/18/2003 
 
SUBJECT: Traffic Control for Construction Zones 
 
Section 619, Traffic Control for Construction Zones, of the 1990 Edition of the Mississippi 
Standard Specifications for Road and Bridge Construction is hereby amended as follows: 
 
907-619.02.4--Construction Signs.  Delete the last sentence of the second paragraph of 
Subsection 619.02.4 on page 619-1 and substitute: 
 
Standards for height of construction signs shall be those shown for roadside signs in Chapter 
6F of the Manual of Uniform Traffic Control Devices (MUTCD).  Signs mounted on portable 
supports or barricades may be at lower heights but the bottom of the sign shall be no less than 
one foot above the traveled way. 
 
Delete the third paragraph of Subsection 619.02.4 on page 619-1 and substitute the following: 
 
Unless specified otherwise, fluorescent orange reflective sheeting, meeting the requirements 
of Subsection 721.06, shall be used on all construction signs regardless of whether used 
during daytime or nighttime hours. 
 
Delete the fourth paragraph of Subsection 619.02.4 on page 619-1 and substitute the 
following: 
 
Unless otherwise specified on the plans, the material on which the reflective sheeting is to be 
applied shall be 16 gauge (minimum) steel, 0.080" (minimum) aluminum, or 5/8" (minimum) 
high density overlaid plywood.  Ungalvanized steel, exterior grade plywood and lumber shall 
have a minimum of two coats of paint on front, back, and edges.  High density overlaid 
plywood shall have the edges painted.  The material to which reflective sheeting is to be 
applied shall be prepared in accordance with the recommendations of the sheeting 
manufacturer. 
 
Delete the third sentence of the sixth paragraph of Subsection 619.02.4 on page 619-2 and 
substitute the following: 
 
If tested by the Central Laboratory, the reflective sheeting shall have at least 50 percent of the 
reflectivity specified for new sheeting. 
 
907-619.02.5--Advance Warning Flashing Arrow Panels.  Delete in toto Subsection 
619.02.5 on page 619-2 and substitute: 
 
907-619.02.5--Advance Warning Flashing Arrow Panels.  Flashing arrow panels shall meet 
the requirements of Section 6F.53 of the MUTCD. 
 
907-619.02.6--Concrete Median Barrier and Delineators.  Delete in toto Subsection 
619.02.6 on pages 619-2 & 619-3 and substitute: 
 
   

442



 - 2 - S. P. No. 907-619-22 – Cont’d. 

 

907-619.02.6--Concrete Median Barrier and Delineators.  Precast concrete median barrier 
shall meet the requirements of the plans, contract documents, and Section 615 except the 
surface may be a Class 1 ordinary surface finish unless designated otherwise.  When precast 
concrete median barriers are no longer needed at one location, as determined by the Engineer, 
the barriers shall be removed and reset at other designated locations.  When barriers have to 
be stored until needed at another location, payment for removing and resetting will not be 
made until they are reset at their designated location.  The Contractor shall furnish the storage 
area. 
 
The Engineer may allow the installation of used barriers for temporary traffic control upon an 
inspection and determination that the barrier units are structurally adequate for their intended 
purpose.  Barriers with small chips or fractures not affecting their integrity may be accepted. 
 
Precast concrete barriers used on this project which were purchased or manufactured after 
October 1, 2002 must meet the requirements of NCHRP Report 350.  Precast median barriers 
purchased or manufactured prior to October 1, 2002 may be used until they complete their 
normal service life. 
 
Certification of precast concrete barriers shall be as required in the Notice to Bidders titled 
“Certification of Traffic Control Devices”. 
 
Delineators shall be listed on the Department's "Approved Sources of Materials" and meet the 
requirements of the plans and Section 6F.68 of the MUTCD. 
 
907-619.02.7--Channelization Devices, Barricades, and Warning Lights.  Delete in toto 
Subsection 619.02.7 on page 619-3 and substitute: 
 
907-619.02.7--Channelization Devices, Barricades, and Warning Lights.  Channelization 
devices, vertical panels, tubular markers, cones, drums,  barricades and temporary raised 
islands shall meet the requirements of the plans and Sections 6F.55 through 6F.64 of the 
MUTCD.  Drums shall be constructed of lightweight, deformable material capable of 
retaining reflective sheeting.  Reflective sheeting for drums shall be Type III meeting the 
requirements of 721.06.  Warning lights shall meet the requirements of Section 6F.72 of the 
MUTCD. 
 
907-619.02.8--Traffic Signals and Flashers.  Delete in toto Subsection 619.02.8 on page 
619-3 and substitute: 
 
907-619.02.8--Traffic Signals and Flashers.  Traffic signals and flashers shall meet the 
requirements of the plans and Sections 6F.71 & 6F.74 of the MUTCD. 
 
907-619.02.9--Impact Attenuators .  Delete in toto Subsection 619.02.9 on page 619-3 and 
substitute: 
 
907-619.02.9--Impact Attenuators .  Impact attenuators must be listed on the Department's 
"Approved Sources of Materials". 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-625-4 CODE:  (IS) 
 
DATE: 9/16/99 
 
SUBJECT: Painted Traffic Markings 
 
Section 625, Painted Traffic Markings, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
907-625.02--Materials.  Delete in toto Subsection 625.02 on page 625-1 and substitute the 
following: 
 
Paint shall be the color specified and shall meet the applicable requirements of Section 710, 
as amended. 
 
Application of permanent painted traffic markings shall require Class B (High-Visibility) 
glass beads; otherwise, Class A (Standard) glass beads shall be required.  Glass beads shall 
meet the requirements of Subsection 907-720.01. 
 
907-625.03.3--Application.  Delete the first paragraph of Subsection 625.03.3 on page 625-1 
and substitute the following: 
 
The paint shall be applied when the ambient temperature is no less than 50oF, the pavement 
surface is properly prepared and the temperature of the pavement surface is no less than 
50oF. 
 
For temporary traffic stripe, paint and Class A (Standard) glass beads shall be uniformly 
applied at the rate of not less than one gallon of paint and six pounds of beads per 264 linear 
feet of four-inch stripe.  For permanent traffic stripe, paint and Class B (High-Visibility)  
glass beads shall be uniformly applied at the rate of not less than one gallon of paint and 
twelve pounds of beads per 176 linear feet of six-inch stripe. 
 
907-625.03.4--Protection.  Delete in last sentence of the second paragraph of Subsection 
625.03.4 on page 625-2 and substitute the following: 
 
When public traffic is being maintained, warning signs at the starting end shall be moved 
forward as sections of stripe dry sufficiently to prevent pick-up under traffic (reference is 
made to “No Tracking Time” for the particular paint in 907-710.02.2.2). 
 
907-625.04--Method of Measurement.  Delete the last sentence of the second paragraph of 
Subsection 625.04 on page 625-3 and substitute the following: 
 
Stripes more than six inches in width will be converted to equivalent lengths of six-inch 
stripe. 
 
907-625.05--Basis of Payment.  Add the “907” prefix to all pay item numbers listed in 
Subsection 625.05 on page 625-3. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-626-5 CODE:  (IS) 
 
DATE: 11/14/96 
 
SUBJECT: Thermoplastic Markings 
 
 
Section 626, Thermoplastic Traffic Markings, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
907-626.03--Construction Requirements. 
 
907-626.03.2--Construction Details.  Delete the first paragraph on page 626-2 under 
Subsection 626.03.2 and substitute the following: 
 
Unless otherwise directed by the Engineer, traffic stripes that are coincidental with the 
thermoplastic stripe shall be removed prior to placement of the thermoplastic material, except 
that temporary paint stripe may be left in place when satisfactorily placed in the proper 
location.  Any temporary stripe not covered shall be removed.  Payment for removal of stripe, 
except temporary stripe, will be made under Section 202. 
 
907-626.04--Method of Measurement.  Delete the last sentence of Subsection 626.04 on Page 
626-3 and substitute the following: 
 
Transverse railroad bands, pedestrian crosswalks and stop lines will generally be measured by 
the linear foot, in which case, stripes more than four inches in width will be converted to 
equivalent lengths of four-inch widths. 
 
907-626.05--Basis of Payment.  Add the “907” prefix to all the pay item numbers listed in 
Subsection 626.05 on page 626-3. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-700-4 CODE:  (IS) 
 
DATE: 8/17/95 
 
SUBJECT: Buy America 
 
 
Division 700, Materials and Tests, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
907-700.01--General.  Delete the fourth paragraph of Subdivision 700.01 on page no. 700-1 
and substitute the following: 
 
Domestic steel, iron and wire products including prestressing cable and strand shall be 
furnished for incorporation in the work.  All manufacturing processes, including application 
of a coating, for these materials must occur domestically.  However, pig iron and processed, 
pelletized, and reduced iron ore manufactured outside of the United States may be used in the 
domestic manufacturing process for steel and/or iron products.  For the purpose of this 
specification, the activity of coating is considered a manufacturing process.  The material 
being applied as a coating is not covered under Buy America.  Coating includes all processes 
which protect or enhance the value of the material to which the coating is applied, such as 
epoxy coatings, galvanizing, painting, etc. 
 
Add the following paragraph at the end of Subdivision 700.01 on page no. 700-1. 
 
In the case of coatings for the above referenced domestic steel, iron and wire products, it shall 
be the Contractor's responsibility to forward to the State Materials Engineer a certified 
statement from those having applied a coating to these materials that the application of the 
coating occurred domestically. 
 
907-700.05--Material Certifications and Certified Test Reports. 
 
907-700.05.01-- Certifications.  Delete paragraph (e) of Subdivision 700.05.1 on page no. 
700-6 and substitute the following: 
 
(e) Certification for all iron, steel and steel wire products must also include a certified 
statement by the manufacturer that all of the manufacturing processes, excluding those for pig 
iron and processed, pelletized, and reduced iron ore used in the manufacture of said steel 
and/or iron products,  have occurred domestically. 
 
907-700.05.2--Certified Test Reports.  Delete paragraph (d) of Subdivision 700.05.2 on page 
no. 700-6 and substitute the following: 
 
(d) Test reports for all iron, steel and steel wire products must also include a certified 
statement by the manufacturer that all of the manufacturing processes, excluding those for pig 
iron and processed, pelletized, and reduced iron ore used in the manufacture of said steel 
and/or iron products, have occurred domestically. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-700-5 CODE:  (IS) 
 
DATE: 4/1/99 
 
SUBJECT: Use of Crushed Reclaimed Concrete Pavement as an Aggregate 

Component of All Hot Mix Asphalt Pavements 
 
 
Division 700, Materials and Tests, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
907-700.01--General. 
 
Remove the period at the end of the second paragraph of Subsection 700.01 on page 700-1 
and add the following: 
 

, except that crushed reclaimed concrete pavement meeting the requirements of 
Section 703, as amended, may be used to produce aggregate for all hot mix 
asphalt pavements. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-702-10 CODE:  (IS) 
 
DATE: 2/17/98 
 
SUBJECT: Petroleum Asphalt Cement and Polymer Modified Petroleum 
  Asphalt Cement 
 
Section 702, Bituminous Materials, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
Delete in toto Subsection 702.05, Petroleum Asphalt Cement, on page 702-2 and substitute 
the following: 
 
907-702.05--Petroleum Asphalt Cement.  Asphalt cement shall be homogeneous, free of 
water and shall not foam when heated to a temperature of 175°C. 
 
Except for use in hot mix asphalt, asphalt cement of the grade specified shall conform to the 
requirements of 702.12, Table I or II. 
 
Bituminous material conforming to AASHTO Designation MP 1, Grade PG 58-28 may be 
used in lieu of petroleum asphalt cement, Grade AC-10. 
 
The bituminous material used in all types of hot mix asphalt shall conform to AASHTO 
Designation:  MP 1, Performance Grade PG 67-22, as modified in the table below, except 
when otherwise specified or when polymer modified hot mix asphalt is specified. 
 
 

SPECIFICATIONS FOR PERFORMANCE GRADED ASPHALT 
BINDERS NOT ADDRESSED BY AASHTO MP 1 

 Grade 
Property PG 67-22 

 Specifications Test Method 
Original Binder 

Flash Point Temperature minimum 230°C AASHTO  T 48 
Rotational Viscosity maximum 3 Pa•s @ 135°C AASHTO  TP 48 
Dynamic Shear, G*/ sin δ minimum 1.00 kPa @ 67°C AASHTO  TP 5 

Rolling Thin Film Oven Residue (AASHTO T 240) 
Mass Loss (RTFO) maximum 1.00 % AASHTO  T 240 
Dynamic Shear, G*/ sin δ minimum 2.20 kPa @ 67°C AASHTO  TP 5 

Pressure Aging Vessel Residue (AASHTO PP1) 
Dynamic Shear, G*/ sin δ maximum 5000 kPa @ 25°C AASHTO  TP 5 
Creep Stiffness, S maximum 300 MPa @ -12°C AASHTO  TP 1 
m-value minimum 0.300 @ -12°C AASHTO  TP 1 
 
The bituminous material used in polymer modified hot mix asphalt shall conform to 
AASHTO Designation:  MP 1, Grade PG 76-22. 
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Asphalt cement Grade PG 76-22 shall be the product resulting from the addition of a 
polymer modifier to a PG 67-22 or lower grade asphalt cement and not by some other 
refining technique.  The polymer shall meet the requirements of Subsection 907-702.08.3. 
 
907-702.08--Asphalt Additives. 
 
At the end of Subsection 702.08.2 on page 702-4, add the following: 
 
907-702.08.3--Polymers.  The polymer shall be a Styrene Butadiene Styrene (SBS), a 
Styrene Butadiene Rubber (SBR) or an equal approved by the Engineer.  The polymer 
shall be thoroughly blended with the asphalt cement at the refinery or terminal prior to 
shipment to the hot-mix plant. Producers of polymer modified asphalt cement must be 
listed on MDOT’s Approved List of Suppliers of Polymer Modified Asphalt Cement.  The 
producer of the polymer modified asphalt cement shall perform or have performed by an 
approved laboratory all tests contained in AASHTO Designation:  MP 1 on a lot basis.  A 
lot shall consist of one (1) refinery or terminal storage tank not to exceed 225,000 gallons. 
The Producer shall furnish two copies of a certified test report (one copy for the Contractor 
and one copy for the Department Representative) with each shipment.  A third copy of the 
certified test report shall be mailed to the State Materials Engineer.  The certified test 
report shall contain the following: 
 

(1) Test results showing complete conformance to AASHTO Designation: MP 1 
(2) Type and percentage of polymer added 
(3) A statement certifying that the transport vehicle was inspected prior to loading 

and was found to be empty 
(4) A statement certifying that the shipment conforms to Mississippi Department of 

Transportation specifications for the grade of polymer modified asphalt cement 
specified 

(5) A copy of the temperature-viscosity curve attached to the certified test report. 
 
Crumb rubber used as a polymer modifier shall meet the following additional requirements: 
 
Crumb rubber shall be produced by ambient grinding methods.  The rubber shall be 
sufficiently dry so as to be free flowing and to prevent foaming when mixed with asphalt 
cement.  The rubber shall be free of contaminants including fabric, metal, minerals and other 
non-rubber substances.  Up to four percent (by weight of rubber) of talc (such as magnesium 
silicate or calcium carbonate) may be added to prevent sticking and caking of the particles. 
 
The crumb rubber shall be tested in accordance with AASHTO Designation: T 27 with the 
following exceptions: a 100-gram sample size and up to 25% dusting agent (talc).  Rubber 
balls may also be used to aid in the sieving of finely ground rubber.  The resulting rubber 
gradation shall meet the gradation limits shown herein. 
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Gradations of Crumb Rubber 
 

Type A 
 

 Sieve Size % Passing 
 10 -- 
 20 -- 
 30 -- 
 40 100 
 60 98-100 
 80 90-100 
 100 70-90 
 200 35-60 
 
 
The specific gravity of the rubber shall be 1.15 ±0.05  when tested in accordance with ASTM 
Designation: D 297, pycnometer method. 
 
The moisture content shall be determined in accordance with AASHTO Designation:  T 255, 
with the exception that the oven temperature shall be 140 ±5°F and the weight of the sample 
shall be 50 grams.  The moisture content shall not exceed  0.75% by weight. 
 
No more than 0.01% metal particles shall be detected when thoroughly passing a magnet 
through a 50-gram sample. 
 
The chemical composition of the crumb rubber shall be determined in accordance with ASTM 
Designation: D 297 and shall meet the following requirements:  
 
 Acetone Extract - Maximum 25 percent 
 Rubber Hydrocarbon Content  - 40 to 55 percent 
 Ash Content - Maximum 10 percent 
 Carbon Black Content - 20 to 40 percent 
 Natural Rubber - 16 to 34 percent 
 
Crumb rubber meeting these specifications shall be supplied in moisture resistant packaging 
such as either disposal bags or other appropriate bulk containers.  Each container or bag of 
crumb rubber shall be labeled with the manufacturer's designation for the rubber and the 
specific type, maximum nominal size, weight and manufacturer's batch or lot designation. 
 
The producer of the polymer modified asphalt cement shall furnish the State Materials 
Engineer one copy of the manufacturer’s certified test results covering each shipment of 
crumb rubber.  These reports shall indicate the results of tests required by this specification.  
The reports shall also include a certification that the material conforms with the 
specifications, and shall be identified  by manufacturer's batch or lot number. 

450



MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SPECIAL PROVISION NO.  907-703-18 CODE:   (IS) 
 
DATE: 04/15/97 
 
SUBJECT: Aggregates for Hot Mix Asphalt (HMA) 
 
Section 703, Aggregates, of the 1990 Edition of the Mississippi Standard Specifications for Road 
and Bridge Construction is hereby amended as follows: 
 
Delete Subsections 703.04, 703.05,703.09, 703.10, 703.11, and 703.12 in toto, and substitute: 
 
907-703.06--Aggregates for Hot Mix Asphalt. 
 
907-703.06.1--General. 
 
 
907-703.06.1.1--Coarse Aggregates. 
 
Coarse aggregate, material retained on the No. 8 sieve, shall be either crushed stone, slag, or 
granite; shell; expanded clay; expanded shale; crushed gravel or combination thereof.  Crushed 
reclaimed concrete pavement shall also be allowed as a coarse aggregate provided it meets the 
quality requirements below and the final product produced therefrom meets all other 
specification requirements. 
 
The percentage of wear shall not exceed 45 when tested in accordance with AASHTO 
Designation: T 96. 
 
When tested in accordance with AASHTO Designation: T 19, the dry rodded unit weight of all 
aggregates except expanded clay and shale shall not be less than 70 pounds per cubic foot, and 
crushed slag used in the surface course shall have a dry rodded unit weight of not more than 90 
pounds per cubic foot except the maximum unit weight is waived for chromium slag. 
 
The coarse aggregate shall be free of any injurious coating which will prohibit the adherence of 
asphalt to the aggregate particles. 
 
The percentage of loss shall not exceed 20 when tested for soundness using magnesium sulfate in 
accordance with AASHTO T 104. 
 
Shell shall consist of durable, washed particles of dead clam or dead reef oyster shell, or 
combination thereof.  The shell shall be free of objectionable matter such as sticks, mud, clay 
lumps, cannery or live shell, or other deleterious matter.  Not more than five percent by weight of 
the dredged material shall pass the No. 200 sieve; any such material shall be dispersed 
throughout the mass. 
 
907-703.06.1.2--Fine Aggregates. 
 
Fine aggregate, material passing the No. 8 sieve, shall consist of hard, durable particles of 
naturally disintegrated rock, or material obtained by crushing stone, slag, gravel, reclaimed 
concrete pavement, or combinations thereof.  Fine aggregate produce from crushing reclaimed 
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concrete pavement shall be manufactured from material meeting the quality requirements for 
coarse aggregate. 
 
Fine aggregate shall be free of lumps of clay and friable particles, loam, organic or foreign 
matter. 
 
Fine aggregate produced by crushing stone, slag or gravel shall be manufactured from aggregate 
meeting the quality requirements of coarse aggregate. 
 
Individual sources of fine aggregate shall be non-plastic when tested in accordance with 
AASHTO Designation: T 90. 
 
Natural deposits of fine aggregate shall contain no more than 10 percent by weight passing the 
No. 200 sieve when tested in accordance with AASHTO Designation: T 11. 
 
Individual fine aggregate components shall be of such consistency and dryness that a uniform 
and even flow from the cold feed will be provided. 
 
Fly ash shall not be used in hot mix asphalt pavements. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SPECIAL PROVISION NO.  907-707-2 CODE:   (IS) 
 
DATE: 8/29/95 
 
SUBJECT: Joint Materials 
 
Section 707, Joint Materials, of the 1990 Edition of the Mississippi Standard Specifications 
for Road and Bridge Construction is hereby amended as follows: 
 
Delete Subsection 707.02.1.4 on Page 707-2 in toto and substitute: 
 
907-707.02.1.4--Silicone Sealant.  The silicone sealant must have been approved for listing in 
the Department's "Approved Sources of Materials" prior to its use.  The silicone sealant shall 
be a single-component low modulus non-acetic acid cure sealant which does not require a 
primer for bond to concrete.  Unless specifically designated otherwise, silicone sealant shall 
be either the standard non-sag type or the self-leveling type meeting the following 
requirements: 
 

PHYSICAL REQUIREMENTS 
 
  Standard Self- 
 Property Non-Sag Leveling 
  Type Type 
 
Shore A Durometer Hardness 10 - 25 15 maximum 
(7-day cure @ 73.4 ±3.6°F & 
45% to 55% R.H.), ASTM D 2240 
 
Elongation (7-day cure @ 73.4 ±3.6°F & 500% 500% 
45% to 55% R.H.), ASTM D 412 
(Method A, Die C), minimum  
 
Tensile Stress @ 150% Elongation 20 - 45 psi 10 - 30 psi 
(7-day cure @ 73.4 ±3.6°F & 
45% to 55% R.H.), ASTM D 412 
(Method A, Die C) 
 
Flow/Sag, ASTM C 639, maximum 0.3 inch Self-Leveling 
 
Tack-Free Time (73.4 ±3.6°F & 90 minutes 180 minutes 
45% to 55% R.H.), ASTM C 679, maximum 
 
Shelf Life from Date of Manufacture, 6 months 6 months 
minimum 
 
The manufacturer of the joint material shall furnish certified test results of each lot of material 
furnished to each project.  Each lot of the sealant shall be delivered in containers plainly 
marked with manufacturer's name or trade mark, lot number and date of manufacture.   
 
Delete Subsection 707.02.1.5 on Page Nos. 707-2 and 707-3 in toto and substitute: 
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907-707.02.1.5--Backer Rod for Use with Hot and Cold Poured Joint Sealer. 
 
The backer rod shall be a closed-cell foam rod made from polyethylene, polyolefin or similar 
type material and must have been approved for listing in the Department's "Approved Sources 
of Materials" prior to its use.  The backer rod shall not wick water or retain moisture.  The 
backer rod shall meet the following requirements: 
 
 
 
 PROPERTY VALUE TEST METHOD 
 
Density, Maximum 2.5 lbs/ft3 ASTM D 1622 
Tensile Strength, Minimum 15 psi ASTM D 1623 
Water Absorption, Maximum 0.02 g/cm3 ASTM C 1016, 
  Procedure A 
Compression Deflection, Maximum 25% at 10 psi ASTM D 1621 
Temperature Requirements, Minimum 450°F No visible damage, 
  when in contact 
  with hot sealant 
 
 
NOTE:  The temperature requirement shall not apply for use with cold-poured joint sealer. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-710-5 CODE:  (IS) 
 
DATE: 5/7/96 
 
SUBJECT: Fast Drying Acrylic Waterborne Traffic Paint 
 
Section 710, Paint, of the 1990 Edition of the Mississippi Standard Specifications for Road 
and Construction is hereby amended as follows: 
 
Delete in toto Subsections 710.02.2 and 710.02.3 on pages 710-2 thru 710-8 and substitute the 
following: 
 
907-710.02.2--Fast Drying Acrylic Waterborne Traffic Paint.  This specification covers fast 
drying acrylic waterborne, ready-mixed white and yellow traffic paints, Codes FDWBTW and 
FDWBTY. 
 
907-710.02.2.1--Composition of Formulation.  The composition of the paint shall be left to 
the discretion of the manufacturer as long as the finished product is composed of 100% 
acrylic emulsion, Rohm and Haas Emulsion E-2706 or Dow Chemical Emulsion DT 211NA, 
and meets the requirements of this specification and of any applicable Federal, State or Local 
regulations for products of this type. 
 
The paint shall contain no lead, chromium, cadmium or barium.  The organic yellow shall be 
pigment yellow C.I. #75 or #65.  Rutile titanium dioxide shall be used in the yellow paint, 
FDWBTY. 
 
907-710.02.2.1.1--Percent Pigment.  The percent pigment by weight shall be not less than 
45% nor more than 55%. 
 
907-710.02.2.1.2--Total Non-Volatile.  The paint shall have not less than 73% total non-
volatiles by weight. 
 
907-710.02.2.1.3--Non-Volatile Vehicle.  The non-volatile portion of the vehicle shall be 
composed of a 100% acrylic polymer (Rohm and Haas Emulsion E-2706 or Dow Chemical 
Emulsion DT 211NA) and shall not be less than 44% by weight. 
 
907-710.02.2.1.4--Organic Matter.  The volatile content of the paint shall contain less than 
150 grams of volatile organic matter per liter of total non-volatile paint material. 
 
907-710.02.2.1.5--Solids Volume.  The volume of solids shall be not less than 58%. 
 
907-710.02.2.1.6--Weight per Gallon.  The paint shall weigh a minimum of 12.0 
pounds/gallon and the weight of the production batches shall not vary more than ±0.2 
pounds/gallon from the weight of the qualification samples. 
 
907-710.02.2.2--No Tracking Time.  The paint shall dry to a no tracking condition under 
traffic in ninety (90) seconds maximum when applied at 15 ±1 mil. wet film thickness and 
110-140oF, and from three (3) to ten (10) minutes when applied at ambient temperature with 
six (6) pounds per gallon of Class A (Standard) glass beads or with twelve (12) pounds per 
gallon of Class B (High-Visibility) glass beads. 
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907-710.02.2.3--Viscosity.  The consistency of the paint shall be not less than 75 nor more 
than 95 Krebs Units (KU) at 77°F when tested in accordance with Federal Test Method 
Standard No. 141. 
 
907-710.02.2.4--Flexibility.  The paint shall show no cracking or flaking when tested in 
accordance with Federal Specification TT-P-1952. 
 
907-710.02.2.5--Dry Opacity.  The minimum contrast ratio shall be 0.96 when drawn with a 
0.005 Bird applicator. 
 
907-710.02.2.6--Daylight Reflectance.  The daylight directional reflectance shall not be less 
than 85% for white paint and not less than 54% for yellow paint (relative to magnesium 
oxide), when tested in accordance with Federal Test Method No. 141. 
 
907-710.02.2.7--Abrasion Resistance.  No less than 180 liters of sand shall be required for 
removal of the paint film when tested in accordance with Federal Specification TT-P-1952. 
 
907-710.02.2.8--Glass Bead Adhesion.  The test for bead adhesion shall be conducted in 
accordance with the Abrasion Resistance Test with the exception that the test be modified to 
require glass beads to be uniformly applied on the paint by gravity flow at the rate of 6 
pounds/gallon for Class A (Standard) beads and 12 pounds/gallon for Class B (High-
Visibility) beads.  No less than 550 liters of sand shall be required for the removal of the 
beaded film.  The application of the glass beads is to be a separate operation, but applied at 
the same time as the paint. 
 
907-710.02.2.9--Bleeding.  The paint shall have a minimum bleeding ratio of 0.97 when 
tested in accordance with Federal Specification TT-P-1952.  The asphalt saturated felt shall 
conform to Federal Specification HH-R-590. 
 
907-710.02.2.10--Scrub Resistance.  The paint shall pass 300 cycles minimum when tested in 
accordance with ASTM Designation: D 2486. 
 
907-710.02.2.11--Freeze-thaw-Stability.  The paint shall show no coagulation or change in 
consistency greater than 5 Kreb Units, or a decrease in scrub resistance of greater than 10% 
when tested in accordance with Federal Specification TT-P-1952. 
 
907-710.02.2.12--Dilution Test.  The paint shall be capable of dilution with water at all levels 
without curdling or precipitation such that the wet paint can be readily cleaned up with water 
only. 
 
907-710.02.2.13--Storage Stability.  After 30 days storage in a three-quarters filled, closed 
container, the paint shall show no caking that cannot be readily remixed to a smooth, 
homogeneous state, no skinning, livering, curdling, or hard settling.  The viscosity shall not 
change more than 5 Kreb Units from the viscosity of the original sample. 
 
907-710.02.3.14--Acceptance Procedure.  The traffic paint must be obtained from a 
manufacturer on the Department's "List of Approved Traffic Paint Manufacturers".  
Acceptance will be based on results of tests performed by MDOT Central Laboratory on 
random samples obtained from delivered batches.  Certification, sampling and acceptance 
shall be in accordance with the requirements of MDOT S.O.P. No. TMD-30-01-00-000. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-712-4 CODE:  (IS) 
 
DATE: 8/28/97 
 
SUBJECT: Metal Posts and Gates 
 
Section 712, Fence and Guardrail, of the 1990 Edition of the Standard Specifications for Road 
and Bridge Construction, is hereby amended as follows: 
 
907-712.05--Fence Posts and Braces. 
 
Delete Subsection 712.05.2, Metal Posts, page 712-4, in toto and substitute the following: 
 
907-712.05.2--Metal Posts.  All metal posts shall be of the size and configuration specified 
on the plans. 
 
Delete Subsection 712.05.2.1.2, Pipe Size and Weight, page 712-4, in toto and substitute the 
following: 
 
907-712.05.2.1.2--Pipe Size and Weight.  The pipe shall meet the following nominal 
requirements for outside diameter, wall thickness and weight per linear foot: 
 
 NPS  Outside Wall 
 Designator Diameter Thickness Wt./Ft. 
 (I.D. Inches) (Inches)  (Inches)  (Lbs.) 
 1 1/4 1.660 .110 1.820 
 1 1/2 1.900 .120 2.281 
 2 2.375 .130 3.117 
 2 1/2 2.875 .160 4.640 
 
NOTE: Allowable tolerances from the above dimensions and weight per foot are as 

follows: 
 Outside Diameter: plus or minus 1.0 percent 
 Wall Thickness: minus 5.0 percent, No limit on plus 
 Weight per Foot: plus or minus 5.0 percent 

 
Delete Subsection 712.05.2.3, Steel H-Beam Posts, page 712-5, in toto and substitute the 
following: 
 
907-712.05.2.3--Steel H-Beam Posts.  Steel H-Beam posts shall be produced from structural 
quality weldable steel having a minimum yield strength of 45,000 psi and shall be galvanized 
in accordance with ASTM Designation:  A 123.  Steel H-Beam line posts shall be 2.250 
inches by 1.625 inches and shall weigh 3.43 lbs. per foot.  A tolerance of plus or minus 5.0 
percent is allowed for weight per foot.  A tolerance of plus or minus 1.0 percent is allowed for 
dimensions. 
 
After Subsection 712.05.2.4 on page 712-5 add the following subsection: 
 
907-712.05.2.5--Formed Steel Section Posts ( "C" Sections).  Formed steel section posts 
shall be formed from sheet steel conforming to ASTM Designation:    A 570, Grade 45 and 
shall be galvanized in accordance with ASTM Designation:  A 123.  The posts shall meet the 
dimensions and weight per linear foot set-out below.    A tolerance of plus or minus 5.0 
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percent is allowed for weight per foot.  A tolerance of plus or minus 1.0 percent is allowed for 
dimensions. 
 
 SIZE WEIGHT PER FOOT 
 (INCHES) (LBS./FT.) 
 1.625 X 1.250 1.35 
 1.875 X 1.625 1.85 
 2.250 X 1.700 2.78 
 3.500 X 3.500 5.10 
 
907-712.12--Gates. 
 
Delete the last sentence of  Subsection 712.12.2 on page 712-7, and substitute the following: 
 
Steel sheets used in fabricating gates shall be hot dip galvanized in accordance with ASTM 
Designation: A 653, G 60 Coating Designation. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-714-6 CODE: (IS) 
 
DATE: 10/31/97 
 
SUBJECT: Miscellaneous Materials 
 
 
Section 714, Miscellaneous Materials, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
 
After the fifth line of Subsection 714.05.2 on page 714-4, add the following: 
 
The available alkalis, as Na2O, not to exceed 1.5 percent. 
 
 
Delete in toto Subsection 714.06 on page no. 714-4 and substitute: 
 
907-714.06--Ground Granulated Blast Furnace Slag (GGBFS). 
 
907-714.06.1--General.  GGBFS shall be obtained from an approved source.  The acceptance 
of GGBFS shall be based on certified test reports, certification of shipment from the supplier 
and tests performed on samples obtained after delivery in accordance with the Department's 
Standard Operating Procedures. 
 
The Contractor shall provide suitable means for storing and protecting the GGBFS against 
dampness and contamination.  Separate storage silos, bins or containers shall be provided for 
GGBFS.  GGBFS which has become partially set, caked or contains lumps shall not be used. 
 
The Engineer shall be notified in writing of the nature, amount and identity of any processing 
or other additions made to the GGBFS during production. 
 
GGBFS from different mills shall not be mixed or used alternately in any one class of 
construction or structure without written permission from the Engineer; except that this 
requirement will not be applicable to cement treatment of design soils, subbases or bases. 
 
In addition to these requirements, GGBFS shall meet the following specific requirements. 
 
907-714.06.2--Specific Requirements.  GGBFS shall meet the requirements of AASHTO 
Designation: M 302, Grade 120.  GGBFS shall contain no chlorides. 

459



MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-714-7 CODE: (IS) 
 
DATE: 6/23/99 
 
SUBJECT: Quick Lime 
 
Section 714, Miscellaneous Materials, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
 
Delete in toto Subsection 714.03.3 on page no. 714-3 and substitute: 
 
907-714.03.3--Quick Lime. 
 
907-714.03.3.1--Granular or Pelletized Quick Lime.  Granular or pelletized quick lime for 
soil stabilization shall be a commercial granular or pelletized quick lime and shall conform to 
the following requirements prior to slaking: 
 

Calcium and magnesium oxides 
(nonvolatile basis), %, min. ................................................  90 
Carbon dioxide, %, maximum .............................................  7 
Gradation, (percent passing by weight): 

¾ inch sieve ................................................................  100 
No. 4 sieve .................................................................  0-30  

 
The Contractor shall furnish certified test reports with each shipment of quick lime attesting to 
the purity of the lime and that the lime meets the requirements of the specifications; however, 
the material shall be subject to inspection, test, or rejection by the Engineer at any time 
 
907-714.03.3.2--Dry Quick Lime.  Dry quick lime used for soil stabilization by the dry 
application method shall be a commercial quick lime and shall conform to the following 
requirements after two minutes on a Ro-tap shaker: 
 
  Percent Passing 
 Sieve (by weight) 
 No. 10 100 
 No. 20 90 - 100 
 No. 100 0 - 20 
 No. 200 0 - 5 
 
Dry quick lime shall meet the slaking standards as defined in ASTM Designation: C 110, and 
shall reach maximum heat rise in no more than six (6) minutes. 
 
The Contractor shall furnish certified test reports with each shipment of quick lime attesting to 
the purity of the lime and that the lime meets the requirements of the specifications; however, 
the material shall be subject to inspection, test, or rejection by the Engineer at any time. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SPECIAL PROVISION NO. 907-714-10 CODE:  (IS) 
 
DATE: 12/11/2003 
 
SUBJECT: Geotextiles 
 
Section 714, Miscellaneous Materials, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
Delete in toto Subsection 714.13 beginning on page 714-15 and substitute the following: 
 
907-714.13--Geotextiles. 
 
907-714.13.1--General.  Unless specified otherwise, the geotextile may be woven or non-woven.  
The fibers used in the manufacture of the geotextiles and the threads used in joining geotextiles 
by sewing, shall consist of long-chain synthetic polymers, composed of at least 95% by weight 
polyolefins, polyesters, or polyamides.  They shall be formed into a network such that the 
filaments or yarns retain dimensional stability relative to each other, including selvages.  The 
geotextile shall be mildew resistant and inert to biological degradation and naturally encountered 
chemicals, alkalines and acids.  Geotextile which is not protected from sunlight after installation 
shall contain stabilizers and/or inhibitors to make it resistant to deterioration from direct sunlight, 
ultraviolet rays, and heat. 
 
The edges of the geotextile shall be selvaged or finished in such a manner to prevent the outer 
yarn of filaments from raveling.  The geotextile shall be free of defects or flaws, which affect the 
required physical properties. 
 
Geotextile for silt fence shall be manufactured in widths of not less than three feet, and geotextile 
for other applications shall be manufactured in widths of not less than six feet.  Sheets of 
geotextile may be sewn or bonded together at the factory or other approved locations, but 
deviation from the physical requirements will not be permitted. 
 
Acceptance testing, except geotextile for silt fence, will be conducted with geotextile samples 
from each lot shipped to the project, as per Subsection 907-714.13.10. 
 
907-714.13.2--Geotextile for Silt Fence.  The geotextile shall conform to the physical 
requirements of Type I or II as shown in Table I.  Unless a specific type is specified in the plans 
or contract documents, the Contractor may select Type I or II. 
 
907-714.13.2.1--Woven Wire Backing.  Except as provided herein, silt fence shall be reinforced 
with a woven wire backing.  The wire backing shall be at least 32 inches high and have no less 
than six horizontal wires.  Vertical wires shall be spaced no more than 12 inches apart.  The top 
and bottom wire shall be 10 gage or larger.  All other wire shall be no smaller than 12½ gage. 
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907-714.13.2.2--Posts.  Wood or steel posts may be used.  Wood posts shall have a minimum 
diameter of three inches and length of five feet and shall be straight enough to provide a fence 
without noticeable misalignment.  Steel tee posts shall be five feet long, approximately 1 3/8 
inches wide, 1 3/8 inches deep, and 1/8 inch thick with a nominal weight of 1.33 pounds per foot 
prior to fabrication.  The posts shall have projections, notches or holes for fastening the wire 
backing or geotextile to the posts. 
 
907-714.13.2.3--Staples.  Staples shall be made of nine gage wire with a minimum length of one 
inch after bending. 
 
907-714.13.3--Geotextile for Subsurface Drainage.  Unless otherwise specified, the geotextile 
shall conform to the physical requirements of Type III as shown in Table I. 
 
907-714.13.3.1--Geotextile for Edge Drains.  The geotextile shall conform to the physical 
requirements of Type V as shown in Table I, except the AOS for the woven geotextile shall have 
a range of 0.15 mm to 0.43 mm. 
 
907-714.13.4--Geotextile Underseal.  The geotextile shall be non-woven polyester or 
polypropylene, which is satisfactory for use with asphalt cements.  Unless otherwise specified, 
the geotextile shall conform to the physical requirements of Type IV in Table I. 
 
907-714.13.5--Geotextile for Use Under Riprap.  Unless otherwise specified, the geotextile 
shall conform to the physical requirements of Type V in Table I.  The requirements for grab 
tensile, puncture, and trapezoidal tear strengths may be reduced 50 percent when the geotextile is 
cushioned from rock placement by a 6-inch minimum layer of sand. 
 
907-714.13.6--Geotextile Stabilization.  The geotextile shall meet the physical requirements as 
shown in Table I for the Type specified in the plans or contract documents. 
 
907-714.13.7--Securing Pins.  Steel pins used for anchoring the geotextile shall be three-
sixteenth inch (3/16”) in diameter, minimum length of 15 inches, pointed at one end and 
fabricated with a head for retaining a steel washer.  A minimum one and one-half inch (1½”) 
washer shall be installed on each pin. 
 
907-714.13.8--Identification.  Each roll of geotextile or container shall be visibly labeled with 
the name of the manufacturer, type of geotextile or trade name, lot number, and quantity of 
material. 
 
907-714.13.9--Shipment and Storage.  During shipment and storage, the geotextile shall be 
protected from direct sunlight, ultraviolet rays, temperatures greater than 140°F, mud, dirt, dust, 
and debris. The geotextile shall be wrapped and maintained in a heavy-duty protective covering, 
including ends of roll. 
 
907-714.13.10—Certification, Acceptance Sampling and Testing.  The Contractor shall 
furnish to the Engineer three copies of the manufacturer’s certification that each lot in a shipment 
complies with the requirements of the contract.  Certification of geotextile for silt fence shall 
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5. Return submittals to the Project Architect, who will forward to the Contractor for 
distribution. 

6. Retain one copy of accepted submittals. 
 

K. Delays attributable to untimely submittals, submittals not approved, or time taken to resubmit will 
not serve as a basis for a Contract Time extension. 

 
L. Acceptance of submittal items will not preclude rejection of these items upon discovery of defects 

in them prior to final acceptance of completed Work. 
 

M. After an item has been accepted, no change in brand, make, manufacturer's catalog number, or 
characteristics will be considered unless: 

 
1. Satisfactory written evidence is presented to and approved by the MDOT Architect, that 

manufacturer cannot make scheduled delivery of accepted item, or; 
2. Item delivered has been rejected and substitution of a suitable item is an urgent 

necessity, or; 
3. Other conditions became apparent which indicates acceptance of such substitute item to 

be in the best interest of the Owner. 
 
 
PART 2   PRODUCTS - Not Used. 
 
 
PART 3  EXECUTION - Not Used. 
 
 

***END OF SECTION*** 
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include a material conformance statement, as per Subsection 700.05.1, that the geotextile meets 
or exceeds the minimum average roll values specified in Table 1.  All fabric, steel pins, washers, 
fence posts, woven wire and wire staples are subject to approval by the Engineer upon delivery 
to the work site.  
 
Acceptance testing shall be completed prior to incorporating in the work.  Acceptance of 
geotextile to be used in the work, except geotextile for silt fence, will be based on the results of 
tests performed by the Department on verification samples submitted from the project.  The 
Engineer will select one roll at random, from each lot in a shipment, for sampling.  A sample 
extending full width of the randomly selected roll and containing at least five square yards of 
geotextile will be obtained and submitted by the Engineer.  The sample shall be provided at no 
additional cost to the State. 
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907-714.13.11—Table. TABLE I 
 GEOTEXTILES 
 
 

Type Designation Ia IIa III IV V VI VII 

Application Sediment Control Drainage Paving Separation 
& Drainage 

Separation, Stabilization & 
Reinforcement 

Physical Properties        Test Method 

Grab Strength (lbs.) 
50 90 110 90 200 

 W NW 

 280 180 

 W NW 

 450 280 
ASTM D 4632 

Elongation % 
 

50% max @ 

45 lbs. 
20% min 

50% min 

@ break 
50% min  50% max 50% min  50% max 50% min 

ASTM D 4632 

Seam Strength (lbs.)   70  180  240 160  400 240 ASTM D 4632 

Puncture Strength 

(lbs.) 
  40  80  110 75  180 115 ASTM D 4883 

Trapezoidal Tear (lbs.)   40  80  100 70  150 100 ASTM D 4533 

Asphalt Retention 

(gal/yd2) 
   0.2        ASTM D 6140 

Permittivity (Sec –1) 0.05 0.05 0.5  0.15  0.2 0.2  0.2 0.2 ASTM D 4491 

AOS Woven 

(mm) 
0.15 - 0.84 0.15 - 0.84 0.15 - 0.43  0.21 - 0.43 0.15 - 0.21  0.15 - 0.21  ASTM D 4751 

AOS Non-Woven 

(mm) 
<0.84 <0.84 <0.43  <0.43   <0.43   <0.43 ASTM D 4751 

Tensile Strength after 

UV (% Retained) 
70@500Hr. 70 @ 500 Hr. 70 @ 150 Hr.  70 @ 150 Hr. 70 @ 150 Hr. 70 @ 150 Hr. ASTM D 4355 

Melting Point (°F)    325°F    ASTM D 276 
 
a: All property values, with the exception of apparent opening size (AOS), represent minimum average roll values in the weakest principal direction.  Values for AOS 

represent the maximum average roll values. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
SPECIAL PROVISION NO. 907-716-1 CODE: (IS) 
 
DATE: 05/16/2002 
 
SUBJECT: Miscellaneous Materials 
 
Section 716, Miscellaneous Metals, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
Delete Subsection 716.04 on page 716-1 and substitute the following: 
 
907-716.04--Gray Iron Casings.  Gray iron castings shall conform to AASHTO 
Designation: M 105.  Class 30B shall be furnished unless otherwise specified.  For testing 
purposes a lot size shall be defined as the lesser of either a total of 35,000 pounds or one 
week's production for the Department.  The test bars shall be made from a melt of iron used 
in production of units for the Department.  The test bar length shall be a minimum of 16 
inches. 
 
907-716.07--Copper Bearings and Sheet Copper. 
 
Delete Subsection 716.07.1 on page 716-1 and substitute the following: 
 
907-716.07.1--Rolled Copper-Alloy Bearings and Expansion Plates.  Rolled copper-alloy 
bearings and expansion plates shall conform to ASTM Designation: B 100.  Alloy UNS No. 
C51000 shall be furnished unless otherwise specified. 
 
Delete Subsections 716.10 on page 716-2 and substitute the following: 
 
907-716.10--Lead Plates, Pipes, Etc.  Lead used for plates, pipes, etc. shall conform to 
ASTM Designation: B 29, Grade: Pure Lead. 
 
907-716.14--Bar Grates. 
 
Delete Subsection 716.14.1 on page 716-3 and substitute the following: 
 
907-716.14.1--Material Requirements.  Plain round steel bars and strap bars shall conform 
to the following requirements: 
 

B-9 Grates and Bar Grates: AASHTO Designation M 270, Grade 36. 
MI, GI, & SS-3 Grates: AASHTO Designation: M270, Grade 50W, 

 or as specified in the plans. 
 
Delete the last paragraph of Subsection 716.14.2 on page 716-3 and substitute the following: 
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After fabrication, the bar grate shall be coated with an approved commercial quality coating 
designed for coating steel castings and fabricated units.  The State Materials Engineer shall 
approve the coating material prior to application. 
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MISSISSIPPI STATE HIGHWAY DEPARTMENT 
 
 
SPECIAL PROVISION NO. 907-720-3 CODE:  (IS) 
 
DATE: 1/13/92 
 
SUBJECT: Performed Pavement Markings for Construction Zones 
 
Section 720, Pavement Marking Materials, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
907-720.05.2.2--Type 2. 
 
Delete lines 8 thru 18 on page no. 720-13 and substitute: 
 
Removability.  The markings shall be removable from asphalt and portland cement concrete 
pavement, either manually or with a roll-up device, at temperatures above 40oF. with the use 
of a small amount of controlled heat that does not damage the pavement.  The manufacturer 
shall be able to show that the markings have met this requirement after the following 
minimum traffic exposure based on transverse test decks with rolling traffic: 
 

Time in place ------------------------------------ 365 days 
ADT per lane ----------------------------------- 9,000 (28% Trucks) 
Minimum axle hits ----------------------------- 10,000,000 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-720-11 CODE:  (IS) 
 
DATE: 9/27/99 
 
SUBJECT: Glass Beads 
 
 
Section 720, Pavement Marking Materials, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
Delete in toto Subsection 720.01 on page 720-1 and substitute the following: 
 
907-720.01--Glass Beads.  The beads shall be transparent, clean, colorless glass, smooth and 
spherically shaped, free from milkiness, pits, or excessive air bubbles and conform to the 
specific requirements for the class designated.  Unless otherwise specified, Class A (Standard) 
glass beads shall be furnished. 
 
907-720.01.1--Class A (Standard).  The beads shall be Type 1, non-flotation with a moisture 
resistant coating conforming to the requirements of AASHTO Designation: M 247. 
 
907-720.01.2--Class B (High-Visibility).  The beads shall be non-flotation, embedment coated 
and conform to the following specific requirements. 
 
907-720.01.2.1--Gradation.  The beads shall meet the gradation requirements of Table 1. 
 

TABLE 1 
 
 U.S. STANDARD 
 SIEVE NO % RETAINED 
 12 0 
 14 0-5 
 16 5-20 
 18 40-80 
 20 10-40 
 25 0-5 
 Pan 0-2 
 
 
907-720.01.2.2--Roundness.  The beads shall have a minimum of 80 percent rounds per 
screen for the two (2) highest sieve quantities.  The remaining sieve fractions shall be no less 
than 75 percent rounds. 
 
907-720.01.2.3--Angular Particles.  The beads shall have no more than three (3) percent 
angular particles per screen. 
 
907-720.01.2.4--Refractive Index.  The beads shall have a refractive index of 1.50 to 1.52. 
 
907-720.01.3--Packaging and Marking.  The beads shall be packaged in 50 or 55-pound 
moisture proofed bags.  Each bag shall be stamped with the following information: name and 
address of manufacturer, shipping point, trademark or name, the wording "glass beads", class, 
weight, lot number and the month and year of manufacture. 
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907-720.01.4--Acceptance Procedures.  The manufacturer shall furnish the MDOT Central 
Laboratory three copies of the certified test report(s) showing results of all required tests and 
certification that the material meets the specifications.  Acceptance sampling and testing of 
glass beads will be in accordance with MDOT S.O.P. No. TMD-40-02-00-000. 
 
907-720.02--Thermoplastic Pavement Markings.  Delete the second paragraph of Subsection 
720.02 on page 720-1 and substitute the following: 
 
Additional beads by the drop-on method shall be applied at a rate of not less than three 
pounds of beads per 100 feet of six-inch stripe. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-721-7 CODE:  (IS) 
 
DATE: 01/18/2002 
 
SUBJECT: Reflective Sheeting 
 
 
Section 721, Materials for Signing, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is hereby amended as follows: 
 
Delete in toto Subsection 721.06 beginning on page 721-4 and ending on page 721-12, and 
substitute the following: 
 
907-721.06--Reflective Sheeting. 
 
907-721.06.1--General.  Retroreflective sheeting materials shall comply with all applicable 
requirements of ASTM Designation: D 4956, except as specifically modified herein, and must 
be listed on the Department's "Approved Sources of Materials". 
 
Reflective sheeting shall be one of the following types. 
 
Type III A high-intensity retroreflective sheeting.  This shall be an encapsulated glass-

bead or unmetallized microprismatic retroreflective material.  This sheeting shall 
have a protected, pre-coated, pressure-sensitive adhesive backing. 

 
Type VII A super high-intensity retroreflective sheeting.  This shall be an unmetallized 

microprismatic retroreflective material.  This sheeting shall have a protected, 
pre-coated, pressure sensitive adhesive backing. 

 
Type VIII A super high-intensity retroreflective sheeting.  This shall be an unmetallized 

microprismatic retroreflective material.  This sheeting shall have a protected, 
pre-coated, pressure sensitive adhesive backing. 

 
Type IX A very-high intensity retroreflective sheeting.  This shall be an unmetallized, 

microprismatic retroreflective material.  This sheeting shall have a protected, 
pre-coated, pressure sensitive, adhesive backing. 

 
All other retroreflective sheeting shall be as shown in the plans. 
 
907-721.06.2--Performance Requirements.  The retroreflective sheeting shall have the 
following minimum brightness values at 0.2° and 0.5° observation angle (in addition 1.0° for 
Type IX sheeting) expressed as average candelas per footcandle per square foot of material.  
 
Sheetings and inks processed and applied in accordance with the manufacturer’s 
recommendations, shall perform effectively for the number of years stated below.  The 
sheeting will be considered unsatisfactory if it has deteriorated due to natural causes to the 
extent that:  (1) the sign is ineffective for its intended purpose when viewed from a moving 
vehicle under normal day and night driving conditions or (2) the coefficient of retroreflection 

470



 - 2 - S. P. No. 907-721-7 -- Cont’d. 

is less than the minimum specified for that sheeting during the periods listed below.  For 
screen printed transparent colored areas on white sheeting, the coefficients of retroreflection 
shall not be less than 70% of the values for the corresponding color in the table. 
 
Type III Sheeting Retain 85% of initial values listed in Table 1 through 7 years 
 Retain 80% of initial values listed in Table 1 between 7 & 10 years 
 
Type VII Sheeting Retain 85% of initial values listed in Table 2 through 7 years 
 Retain 80% of initial values listed in Table 2 between 7 & 10 years 
 Retain 50% of initial values listed in Table 2 through 3 years 

(Fluorescent Orange) 
 
Type VIII Sheeting Retain 85% of initial values listed in Table3 through 7 years 
 Retain 80% of initial values listed in Table 3 between 7 & 10 years 
 Retain 50% of initial values listed in Table 3 through 3 years 

(Fluorescent Orange) 
 Retain 80% of initial values listed in Table 3 through 7 years 

(Fluorescent Yellow/Green) (Fluorescent Yellow)  
 
Type IX Sheeting Retain 85% of initial values listed in Table 4 through 7 years 
 Retain 80% of initial values listed in Table 4 between 7 & 10 years 
 Retain 80% of initial values listed in Table 4 for 7 years (Fluorescent 

Yellow/Green)(Fluorescent Yellow) 
 
 

MINIMUM COEFFICIENTS OF RETROREFLECTION 
(Candela per foot candle per square foot) - cd/fc/ft² 

(Per ASTM E 810) 
 

TABLE 1 
Type III Sheeting 

 

Observation 
Angle 

Entrance 
Angle 

White Yellow Orange Green Red Blue Brown 

0.2°  -4°  250  170  100 45 45  20  12 
0.2°  +30°  150  100  60 25 25  11  8.5 
0.5°  -4°  95  62  30 15 15  7.5  5.0 
0.5°  +30°  65  45  25 10 10  5.0  3.5 

 
 

TABLE 2 
Type VII Sheeting 

 

Observation 
Angle 

Entrance 
Angle 

White Yellow Green Red Blue Brown 
 

Fluorescent 
Orange 

0.2°  -4° 750 560 75  150  34  23  200 
0.2°  +30° 430 320 43  86  20  10  85 
0.5°  -4° 240 180 24  48  11  8  90 
0.5°  +30° 135 100 14  27  6.0  4  50 
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TABLE 3 
Type VIII Sheeting 

 

Observation 
Angle 

Entrance 
Angle 

White Yellow Green Red Blue Brown Fluorescent 
Orange 

Fluorescent 
Yellow/ 
Green 

Fluorescent 
Yellow 

0.2°  -4° 700  525 70  105  42  21  200 480 375 
0.2°  +30° 325  245 33  49  20  10  85 240 170 
0.5°  -4° 250  190 25  38  15  7.5  90 235 165 
0.5°  +30° 115  86 12  17  7  3.5  50 110 85 

 
 
 

 

TABLE 4 
Type IX Sheeting 

 

Observation 
Angle 

Entrance 
Angle 

White Yellow Green Red Blue Fluorescent 
Yellow/ 
Green 

Fluorescent 
Yellow 

0.2°  -4.0°  380  285  38  76  17  325  240 
0.2°  +30.0°  215  162  22  43  10  205  150 
0.5°  -4.0°  240  180  24  48  11  240  165 
0.5°  +30.0°  135  100  14  27  6.0  110  75 
1.0°  -4.0°  80  60  8  16  3.6  65  45 
1.0°  +30.0°  45  34  4.5  9  2.0  35  25 

 

 
907-721.06.3--Certification.  The Contractor shall require the supplier to furnish certified 
evidence and/or samples to the Engineer showing conformance to these requirements. 
Manufacturer's warranties or guarantees provided as customary trade practice shall be 
furnished the Department. 
 
907-721.06.4--Color.  Reflective sheeting shall meet the color requirements of ASTM 
Designation: D 4956.  See Table 5 below for color specifications for fluorescent yellow green, 
fluorescent orange, and fluorescent yellow sheeting. 
 

TABLE 5 
Color Specification Limits for New Sheeting  (Daytime) 

 
 
 

Color 

Chromaticity 
Coordinate 

1 
x          y 

Chromaticity 
Coordinate 

2 
x          y 

Chromaticity 
Coordinate 

3 
x          y 

Chromaticity 
Coordinate 

4 
x          y 

Total Luminance 
Factor Limit 

Y? 
Min. 

Fluorescent Yellow Green 

Fluorescent Orange 

Fluorescent Yellow 

0.387  0.610 

0.562  0.350 

0.521  0.424 

0.460  0.540 

0.645  0.355 

0.557  0.442 

0.438  0.508 

0.570  0.429 

0.479  0.520 

0.376  0.568 

0.506  0.404 

0.454  0.491 

60% 

30% 

40% 

 
 
907-721.06.5--Adhesive.  The retroreflective sheeting shall include a pre-coated pressure 
sensitive adhesive (ASTM Designation: D 4956, Class I) applied without the necessity of 
additional adhesive coats on the retroreflective sheeting or application surface. 
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The Class I adhesive shall be a pressure sensitive adhesive of the aggressive tack type 
requiring no heat solvent or other preparation for adhesion to smooth clean surfaces.  
 
The protective liner attached to the adhesive shall be removed by peeling without soaking in 
water or other solutions and shall be easily removed after accelerated storage for four hours at 
160º F under a weight of 2.5 pounds per square inch. 
 
907-721.06.6--Additional Contract Requirements.  In addition to the above requirements, 
the following requirements are  applicable only when the sheeting material is being purchased 
for use in the MDOT Sign Shop. 
 
907-721.06.6.1--Sheeting Manufacturer’s Replacement Obligation.  Where it can be 
shown that retroreflective traffic signs with Type III, Type VII, Type VIII, or Type IX 
sheeting supplied and used according to the sheeting manufacturer’s recommendations have 
not met the performance requirements, the sheeting manufacturer shall replace the sheeting 
required to restore the sign surface to its original effectiveness during the entire 10 years.  In 
addition, during the first seven (7) years the manufacturer of Type III, Type VII, Type VIII, or 
Type IX sheeting shall cover the cost of restoring the sign surface to its original effectiveness 
at no cost to the Department for materials and labor for both sign manufacture and 
installation. 
 
907-721.06.6.2--Technical Assistance Requirements. 
 
Instruction and Training.  The manufacturer supplying the retroreflective sheeting shall 
provide at no additional cost the services of a qualified technician for instruction and training 
at the sign manufacturing facility.  This instruction shall be provided bi-annually or when 
requested, and shall include but not be limited to training films, material application, 
equipment operation, silk screening techniques, packaging, storage, and other proven sign 
shop practices as they apply to the retroreflective sheeting supplied by the manufacturer, and 
to assure that the resulting signs can comply with the applicable specifications. 
 
Technical Service.  The sheeting manufacturer shall, without additional cost to the 
Department, provide the sign shop with competent technical service and product information 
including service on screen printing problems with the inks furnished by the manufacturer. 
 
Equipment.  The manufacturer supplying the retroreflective sheeting shall provide technical 
assistance for the recommended sheeting application equipment and certify that trained 
personnel shall be available on 72 hours notice to render such service necessary to adjust ink 
consistency or otherwise modify the application of silk screen equipment to accommodate use 
of manufacturer’s sheeting.  “Service” is understood to mean the capability of calibration and 
trouble shooting, as well as the training and retaining of personnel as required. 
 
907-721.06.6.3--Warranty.  Any warranties prepared by the manufacturer shall be included 
with the bid documents. 
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MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 
 
SPECIAL PROVISION NO. 907-804-15 CODE:  (IS) 
 
DATE: 01/04/2002 
 
SUBJECT: Concrete for Bridges and Structures  
 
Section 804, Concrete Bridges and Structures, of the 1990 Edition of the Mississippi Standard 
Specifications for Road and Bridge Construction is deleted in toto and replaced as follows: 
 

SECTION 907-804--CONCRETE BRIDGES AND STRUCTURES 
 
907-804.01--Description.  This work consists of constructing concrete bridges and structures 
in accordance with these specifications and in reasonably close conformity with the 
dimensions, designs, lines, and grades indicated on the plans or established. 
 
Construction of box bridges shall be in accordance with Sections 601 and 602. 
 
907-804.02--Materials. 
 
907-804.02.1--General.  Concrete produced and controlled from this specification shall be 
accepted upon proper certification of concrete production through an approved quality control 
plan and verification by job site acceptance criteria.  The Contractor shall develop and 
implement a quality control plan that will be used to maintain the required properties of 
concrete.  For large volume projects, 2000 cubic yards and more, quality control and 
acceptance shall be achieved through statistical evaluation of test results. For small volume 
projects, less than 2000 cubic yards, quality control and acceptance shall be achieved by 
individual test results.  
 
The materials used in this construction, when sampled and tested in accordance with 700.03, 
shall meet the requirements of the following subsections: 
 

Portland Cement 701.01 and 701.02 
Admixtures 713.02 
Fly Ash 714.05 
Water 714.01.1 and 714.01.2 
Fine Aggregate 703.02 
Coarse Aggregate 703.03 
Curing Materials 713.01 
Joint Materials 707.01, 707.02, and 707.07 
Structural Steel Joints and Bearing Devices 717.01 
Sheet Copper 716.07.2 
Bronze Bearing Devices 716.06 
Copper-Alloy Bearing Devices 716.07.1 
Self-Lubricating Bearing Plates 716.08 
Bearing Pads 714.10 
Wire Rope or Wire Cable for Prestressed Concrete 700.01 and 711.03 
Sprayed Finish for Concrete Surface 714.12 
Reinforcing Steel 711.02 

 
907-804.02.2--Use, Care and Handling.  The use, care and handling of materials shall 
conform to the applicable requirements of 501.03.10 and the specific requirements of 907-
804.02.4 and 907-804.02.5.  Unless otherwise authorized, only fine aggregate or coarse 
aggregate of one type and from the same source shall be used in the construction of any one 
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unit of a structure.  Should the Contractor, with written permission of the Engineer, elect to 
substitute high early strength cement for cement of the type specified, the Contractor will not 
receive additional compensation for the substitution. 
 
907-804.02.3--Sampling & Testing.  Sampling and testing shall meet the requirements of 
these specifications. 
 
907-804.02.4--Care and Storage of Concrete Aggregates.  The handling and storage of 
aggregates shall be such as to prevent segregation or contamination with foreign materials.  
The Engineer may require that aggregates be stored on separate platforms at satisfactory 
locations. 
 
When specified, coarse aggregates shall be separated into two or more sizes in order to secure 
greater uniformity of the concrete mixture. Different sizes of aggregate shall be stored in 
separate stock piles sufficiently removed from each other to prevent the material at the edges 
of the piles from becoming intermixed. 
 
907-804.02.5--Storage of Cement.  All cement shall be stored in suitable weather-proof 
buildings or bins.  These buildings or bins shall be placed in locations approved by the 
Engineer.  Provision for storage shall be ample, and the shipments of cement as received shall 
be stored separately or other provisions made to the satisfaction of the Engineer for easy 
access for the identification, inspection, and sampling of each shipment as deemed desirable.  
Stored cement shall meet the test requirements at any time after storage when a retest is 
ordered by the Engineer. 
 
On small jobs, open storage consisting of a raised platform and ample waterproof covering 
may be permitted by written authorization from the Engineer. 
 
When specified, the Contractor shall keep accurate records of deliveries of cement and of its 
use in the work.  Copies of these records shall be supplied in the form required by the 
Engineer. 
 
907-804.02.6--Classification and Uses of Concrete.  When a specific class of concrete is not 
specified on the plans or in the contract documents, the structure or parts thereof shall be 
constructed with the class of concrete as directed by the Engineer. 
 
The classes and their uses are as follows: 
 

(1) Class AA - Concrete for bridge construction and concrete exposed to seawater. 
(2) Class A - Concrete for use where indicated. 
(3) Class B - General use, heavily reinforced sections, cast-in-place concrete piles, and 

conventional concrete piles. 
(4) Class C - Massive sections or lightly reinforced sections. 
(5) Class D - Massive unreinforced sections and riprap. 
(6) Class F - Concrete for prestressed members. 
(7) Class FX - Extra strength (as shown on plans) concrete for prestressed members. 
(8) Class S - For all seal concrete deposited under water. 

 
907-804.02.7--Composition of Concrete.  The composition of concrete mixtures shall meet 
the requirements of these specifications. 
 
907-804.02.8--Laboratory Accreditation.  The Contractor shall be responsible for 
furnishing the laboratory used to perform concrete quality control tests.  The laboratory may 
be the Contractor’s facility, the concrete producer’s facility, or a certified independent testing 
laboratory. 
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Only laboratories certified by the Mississippi Department of Transportation are qualified to 
perform material testing.  Certification by AASHTO Accreditation Program (AAP) will be 
acceptable if the laboratory is listed in the latest AASHTO Accreditation Program publication 
and maintains accreditation to completion of concrete work. 
 
The Contractor’s laboratory designated for quality control testing shall have equipment 
necessary to test aggregates and concrete for the test methods listed in Table 1. 
 

Table 1 
 

AASHTO: T 2 Sampling Aggregates 
AASHTO: T 19 Bulk Density (“Unit Weight”) and Voids in Aggregates 
AASHTO: T 22 Compressive Strength of Cylindrical Concrete Specimens 
AASHTO: T 23 Making and Curing Concrete Test Specimens in the Field 
AASHTO: T 27 Sieve Analysis of Fine and Coarse Aggregates 
AASHTO: T 84 Specific Gravity and Absorption of Fine Aggregate 
AASHTO: T 85 Specific Gravity and Absorption of Coarse Aggregate 
AASHTO: T 119 Slump of Hydraulic Cement Concrete 
AASHTO: T 121 Mass per Cubic Meter (Cubic Foot), Yield, and Air Content 

(Gravimetric) of Concrete 
AASHTO: T 126 Making and Curing Concrete Test Specimens in the Laboratory 
AASHTO: T 141 Sampling Freshly Mixed Concrete 
AASHTO: T 152 Air Content of Freshly Mixed Concrete by Pressure Method * 
AASHTO: T 196 Air Content of Freshly Mixed Concrete by the Volumetric Method * 
AASHTO: T 231 Capping Cylindrical Concrete Specimens 
AASHTO: T 248  Reducing Field Samples of Aggregate to Testing Size 
AASHTO: T 255 Total Evaporable Moisture Content of Aggregate by Drying 
ASTM: C 1064 Temperature of Freshly Mixed Portland Cement Concrete 

 
 * Equipment necessary for either pressure or volumetric air content.  
 
Testing equipment shall have been inspected by the Department or through AAP. Testing 
equipment calibration files shall be made available upon request by the Department.  
 
907-804.02.9--Testing Personnel.  Technicians testing Portland cement concrete, for either 
acceptance or production control purposes, shall be certified by an accepted certification 
program. Recertification is required for each Class after five years. Certification requirements 
are listed in Table 2. 
 

Table 2 
 

Required Certification Concrete Technician’s Tasks 
MDOT Class I or ACI Grade I Field Testing of Plastic Concrete (AASHTO T 23, T 119, T 121, T 

141,  T 152, T 196, and ASTM C 1064) 
MDOT Class II Aggregate Sampling, Total Moisture, and Sieve Analysis (AASHTO 

T 2, T 27, T 248, T 255) 
MDOT Class III Unit Weight and Voids of Aggregates, Specific Gravity; Concrete 

Mix Design, Capping and Compressive Strength of Cylindrical 
Concrete Specimens (AASHTO T 19, T 22, T 84, T 85, T 126, T 
231) 

 
Any technicians can cap and break concrete test specimens or perform aggregate specific 
gravity tests upon certification by the Central Laboratory during the laboratory inspection of 
equipment. 
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907-804.02.10--Portland Cement Concrete Mix Design.  At least 30 days prior to 
production of concrete, the Contractor shall submit to the Engineer proposed concrete mix 
designs.  Materials shall be from approved sources meeting the requirements of the Standard 
Specifications.  Proportions for the mix designs shall be for the class concrete required by the 
contract plans and shall meet the requirements of the “Master Proportion Table for Structural 
Concrete Design” listed in Table 3.  The concrete producer shall assign a permanent unique 
mix number to each mix design.  Each mix design will be field verified as required in 907-
804.02.10.3.   
 

Table 3 
MASTER PROPORTION TABLE FOR STRUCTURAL CONCRETE DESIGN  

 

 
COARSE 

AGGREGATE 
MAXIMUM  WATER/ 
CEMENTITIOUS ** 

SPECIFIED 
COMPRESSIVE 

STRENGTH (f’c) 
MAXIMUM 
SLUMP *** 

TOTAL 
 AIR CONTENT 

CLASS SIZE NO. * RATIO psi inches % 
AA 57 or 67 0.45 4000 3 3.0 to 6.0 
A 57 or 67 0.45 4000 3 3.0 to 6.0 
B 57 or 67 0.50 3500 4 3.0 to 6.0 
C 57 or 67 0.55 3000 4 3.0 to 6.0 
D 57 or 67 0.70 2000 4 3.0 to 6.0 
F 67 0.40 5000 3 **** 
FX 67 (As required by special provisions) 3 **** 
S 57 or 67 0.45 3000 8 3.0 to 6.0 
 

*  Maximum size aggregate shall conform to the concrete mix design for the 
specified aggregate. 

** Maximum replacement of Portland cement by weight is 25% for fly ash or 50% for 
ground granulated blast furnace slag. 

*** The slump may be increased up to 6 inches with an approved mid-range water 
reducer or up to 8 inches with an approved type F or G high range water reducer. 
A mid-range water reducer is classified as a water reducer that reduces the mix 
water a minimum of 8% when compared to a control mix with no admixtures.  

**** No entrained air except for pilings exposed to seawater. 
 
Either Type A, D, F, G, or mid-range chemical admixture, shall be used in all classes of 
concrete. Any combinations of water reducing admixtures shall be approved by the Engineer 
before their use. 
 
907-804.02.10.1--Proportioning of Portland Cement Concrete Mix Design.  Proportioning 
of Portland cement concrete shall be based on an existing mix of which the producer has field 
experience and documentation or based on a recently batched laboratory mix tested according 
to the required specifications.  
 
907-804.02.10.1.1--Proportioning on the Basis of Previous Field Experience of Trial 
Mixtures.  Where a concrete production facility has a record, based on at least 10 consecutive 
strength tests within the past 12 months, the standard deviation shall be calculated.  The 
record of tests from which the standard deviation is calculated shall:  
 

a) Represent similar materials and conditions to those expected.  Changes in materials 
and proportions within the test record shall not have been more closely restricted than 
those for the proposed work.  

 
b) Represent concrete produced to meet a specified strength. 
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c) Consist of at least 10 consecutive tests (average of two cylinders per test). 

 
 
The standard deviation , s , shall be calculated as: 
 

 ( ) ( )[ ] 2/12
1∑ −÷−= NXXs i  

 
 where:  
 

Xi  =  the strength result of an individual test  
X  =  the average of all individual tests in a series 

N =  number of tests in the series 
 
When the concrete production facility does not have a record of tests for calculation of 
standard deviation, as required in the above formula, the requirements of 907-804.02.10.1.2 
shall govern.  
 
The required average compressive strength (f’cr) used as the basis for selection of concrete 
proportions shall conform to the inequality listed below, while using a standard deviation, s, 
calculated as shown above.  
 
 f’cr ≥ f’c + 1.43s 
 
 where: 
 

f’c  =  specified compressive strength of concrete, psi 
f’cr =  required average compressive strength of concrete, psi 
s  =  standard deviation, psi 
1.43 represents the Lower Quality Index necessary to assure that 93% of compressive 
strength tests are above f’c. 

 
907-804.02.10.1.2--Proportioning on the Basis of Laboratory Trial Mixtures.  When an 
acceptable record of field test results is not available, concrete proportions shall be established 
based on laboratory trial mixtures meeting the following restrictions: 
  

a) The combination of materials shall be those intended for use in the proposed work. 
 
b) Trial mixtures having proportions and consistencies suitable for the proposed work 

shall be made using the ACI 211.1 as a guide to proportion the mix design.  
 
c) Trial mixtures shall be designed to produce a slump within ± 3/4 in. of the maximum 

permitted, and for air-entrained concrete, 6.0 ± 0.5 percent total air content.  The 
temperature of freshly mixed concrete in trial mixtures shall be reported.  

 
d) For each proposed mixture, at least three compressive test cylinders shall be made and 

cured in accordance with AASHTO Designation: T 126.  Each change of water-
cement ratio shall be considered a new mixture.  The cylinders shall be tested for 
strength in accordance with AASHTO Designation: T 22 at 28 days.  
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e) The required average strength of laboratory trial mixes shall exceed f’c by 1200 psi for 
concrete mix designs less than 5000 psi and by 1400 psi for concrete mix designs of 
5000 psi or more.  

 
907-804.02.10.2--Documentation of Average Strength.  Documentation that the proposed 
concrete proportions will produce an average strength equal to or greater than the required 
average shall consist of the strength test records from field tests or results from laboratory trial 
mixtures.  
 
907-804.02.10.3--Field Verification of Concrete Mix Design.  All concrete mix designs will 
be reviewed by the Central Laboratory prior to use. Concrete mix designs disapproved will be 
returned to the Contractor with a statement explaining the disapproval.  Concrete mix designs 
will only be tentatively approved pending field verification.  Mix designs may be transferred 
to other projects without additional field verification testing, once the mix design has passed 
the field verification process.  Qualification testing described in 907-804.02.10.1.1 will be 
required to transfer a mix design to another project. 
 
The Contractor’s Certified Quality Control Technicians shall test each concrete mix design 
upon the first placement of the mix. Aggregates and concrete tests during the first placement 
shall be as follows:  
 
 Aggregates 
 
 Specific Gravity 
 Moisture 
 Gradation 
 
 Concrete 
 
 Water Content 
 Slump 
 Air Content 
 Unit Weight 
 Yield 
 3, 7, & 28 day Strengths 
 
The mix shall be verified to yield within 2.0% of the correct volume when all the mix water is 
added to the batch, producing a slump within a minus 1½ inches tolerance of the maximum 
permitted, and air-entrained concrete within a minus 1½ percent tolerance of the maximum 
allowable air content (allow a minimum of 4 inch slump with Type F or G chemical 
admixture).  The mix shall be adjusted and retested, if necessary, on subsequent placements 
until the above mentioned properties are met.  Any mix design adjustments are to be made by 
a Class III Certified Technician representing the Contractor.  After the mix design has been 
verified and adjustments made, verification test results will be reviewed by the Central 
Laboratory.  Any subsequent adjustments to the mix design shall be reviewed by the Central 
Laboratory.  
 
907-804.02.10.4--Adjustments of Laboratory Trial Mixtures. If the concrete mix design 
was proportioned on the basis of laboratory trial mixture, after ten compressive tests have 
been performed of which a standard deviation is calculated, the formula in 907-804.02.10.1.1 
may be used to adjust the mix design as long as the average strength is more than the 
calculated required average compressive strength (f’cr) and the adjusted mix design contains 
the water/cement ratio requirement listed in Table 3. Any adjustments of the concrete mix 
design shall necessitate repeat of field verification procedure as described in 907-804.02.10.3 
 
907-804.02.11--Concrete Batch Plants.  The concrete batch plant shall meet the 
requirements of the National Ready Mixed Concrete Association Quality Control Manual, 
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Section 3, Plant Certification Checklist. A copy of the checklist along with proof of 
calibration of batching equipment, i.e. scales, water meter and admixture dispenser, shall be 
furnished to the Project Engineer 45 days prior to the production of concrete.  The plant shall 
meet the requirements of a semi-automatic system or automatic system as described in the 
checklist and be capable of recording batch weights.  
 
Mixer trucks to be used on the project are to be listed in the checklist and shall meet the 
requirements of the checklist.  
 
The concrete batch plant shall have available adequate facilities to cool concrete during hot 
weather. 
 
The concrete batch plant shall have a moisture meter on the fine aggregate bin capable of: 
 

a) Automatically compensating moisture weight in fine aggregate for an automatic 
batching system, 

 

 or 
 
b) Moisture compensation indicated from meter be preset in fine aggregate in a semi-

automatic system. 
 
For small volume projects, where the total volume of concrete is less than two thousand 
(2000) cubic yards, the batch plant can be a manually operated plant with a moisture meter 
visible to the plant operator.   
 
907-804.02.12--Contractor’s Quality Control.  The Contractor shall provide and maintain a 
quality control system that will provide reasonable assurance that all materials and products 
submitted to the Department for acceptance will conform to the contract requirements, 
whether manufactured or processed by the Contractor or procured from suppliers, 
subcontractors or vendors.  
 
The Contractor shall perform, or have performed, the inspections and tests required to 
substantiate product conformance to contract document requirements and shall also perform, 
or have performed, all inspections and tests otherwise required.  
 
The Contractor's quality control inspections and tests shall be documented and shall be 
available for review by the Engineer throughout the life of the contract.  
 
The Contractor shall maintain standard equipment and qualified personnel as required to 
assure conformance to contract requirements. 
 
907-804.02.12.1--Quality Control Plan.  The Contractor shall prepare a Quality Control Plan 
detailing the type and frequency of inspection sampling and testing deemed necessary to 
measure and control the various properties of materials and construction governed by the 
specifications.  As a minimum, the sampling and testing plan shall detail sampling location, 
sampling techniques and test frequency.   As set out in these specifications, quality control 
sampling and testing performed by the Contractor shall be used by the Department for 
determination of acceptability of the concrete.  The Quality Control Plan shall be submitted in 
writing to the Engineer for approval 45 days prior to the production of concrete.  
 
The Plan shall identify the personnel responsible for the Contractor’s quality control.  This 
shall include the company official who will act as liaison with Department personnel, as well 
as the Certified Technician who will direct the inspection program. 
 
The class(es) of concrete involved will be listed separately. If an existing mix design(s) is to 
be used, the mix design number(s) as previously approved shall be listed.  
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Quality control sampling, testing, and inspection shall be an integral part of the Contractor's 
Quality Control Plan.  In addition to the above requirements, the Contractor's Quality Control 
Plan shall document the quality control requirements shown in Table 4, "CONTRACTOR’S 
MINIMUM REQUIREMENTS FOR QUALITY CONTROL”.  The quality control activities 
shown in the table are considered to be normal activities necessary to control the production 
and placing of a given product or material at an acceptable quality level.  To facilitate the 
Department’s activities, all completed gradation samples shall be retained by the Contractor 
until further disposition is designated by the Department.  
 
The Contractor’s Quality Control Plan shall encompass the requirements of AASHTO M 157 
into concrete production and control, equipment requirements, testing, and batch ticket 
information. The requirement of Section 11.7 of AASHTO M 157 shall be followed except, 
on arrival to the job site, a maximum of 1½ gallons per cubic yard shall be allowed to be 
added to bring the slump within the required limits. Water shall not be added at a later time.   
 
It is intended that sampling and testing be in accordance with standard methods and 
procedures, and that measuring and testing equipment be standard and properly calibrated.  If 
alternative sampling methods and procedures, and inspection equipment are to be used, they 
shall be detailed in the Quality Control Plan.  
 
907-804.02.12.1.1--Elements of Plan.  The Plan shall address all elements that affect the 
quality of the structural concrete including but not limited to the following:  
 

1) Mix Design(s)  
2) Aggregate Uniformity 
3) Quality of Components 
4) Stockpile Management 
5) Batching - Including any added water 
6) Mixing and Transportation - Including time from batching to completion of delivery 
7) Concrete Batch Weights for each material. 
8) Initial Mix Properties - Including temperature, air content, and consistency 
9) Placement and Consolidation 
10) Compressive Strength 
11) Finishing and Curing 
12) Conditions for Admixture Type and Dosage Rates 
13) Procedures for Corrective Actions for Non Compliance of Specifications  
14) Procedure for Controlling Concrete Temperatures 

 
907-804.02.12.1.2--Personnel Requirements. 
 

1) The Plan shall detail:  
 

a) The frequency of sampling and testing, coordination of activities, corrective 
actions to be taken, and documentation. 

 
b) How the duties and responsibilities are to be accomplished and documented, 

and whether more than one Certified Technician is required. 
 

c) The criteria used by the Technician to correct or reject unsatisfactory 
materials.  

 
2) The Certified Technician shall perform and use quality control tests and other quality 

control practices to assure that delivered materials and proportioning meet the 
requirements of the mix design including temperature, slump, air content, and strength 
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and shall periodically inspect all equipment used in transporting, proportioning, and 
mixing. 

 
3) The Contractor’s Designated Technician shall periodically inspect all equipment used 

placing, consolidating, finishing, and curing to assure it is operating properly and that 
placement, consolidation, finishing, and curing conform with the mix design and other 
contract requirements. 

 
907-804.02.12.2--Documentation.  The Contractor shall maintain adequate records of all 
inspections and tests.  The records shall indicate the nature and number of observations made, 
the number and type of deficiencies found, date and time of samples taken, the quantities 
approved and rejected, and the nature of corrective action taken as appropriate.  The 
Contractor's documentation procedures will be subject to approval of the Department prior to 
the start of the work and to compliance checks during the progress of the work.  
 
All conforming and non-conforming inspections and test results shall be kept complete and 
shall be available at all times to the Department during the performance of the work.  Forms 
shall be on a computer-acceptable medium where required.  Batch tickets and gradation data 
shall be documented in accordance with Department requirements.  Copies shall be submitted 
to the Department as the work progresses.  
 
Test data for Portland cement concrete, including gradation, shall be charted in accordance 
with the applicable requirements.  
 
The Contractor may use additional control charts as deemed appropriate. It is normally 
expected that testing and charting will be completed within 24 hours after sampling.  
 
All charts and records documenting the Contractor's quality control inspections and tests shall 
become the property of the Department upon completion of the work.  
 
907-804.02.12.3--Corrective Action.  The Contractor shall take prompt action to correct 
conditions that have resulted, or could result, in the submission to the Department of materials 
and products that do not conform to the requirements of the contract documents.  All 
corrective actions shall be documented. 
 
907-804.02.12.4--Non-Conforming Materials.  The Contractor shall establish and maintain 
an effective and positive system for controlling non-conforming material, including 
procedures for its identification, isolation and disposition.  Reclaiming or reworking of non-
conforming materials shall be in accordance with procedures acceptable to the Department.  
 
All non-conforming materials and products shall be positively identified to prevent use, 
shipment, and intermingling with conforming materials and products.  Holding areas, 
mutually agreeable to the Department and the Contractor, shall be provided by the Contractor.  
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TABLE 4 
CONTRACTOR’S MINIMUM REQUIREMENTS FOR QUALITY CONTROL 

 
Portland Cement Concrete 
Control Requirement Frequency  AASHTO/ASTM 

Designation 
A. PLANT AND TRUCKS 

1. Mixer Blades 
2. Scales 
     a. Tared  
     b. Calibrate  
     c. Check Calibration 
3. Gauges & Meters -  
     Plant  &  Truck 
     a. Calibrate 
     b. Check Calibration 
4. Admixture Dispenser  
     a. Calibrate 
 b. Check Operation 
 & Calibration  

 
Prior to start of job & weekly 
 
Daily  
Prior to start of job and/or every 6 mo. 
Weekly 
 
 
Prior to start of job and/or every 6 mo. 
Weekly  
 
Prior to start of job and/or every 6 mo. 
Daily 

 

B. AGGREGATES 
1. Sampling 
2. Fine Aggregate 
      a. Gradation / FM 
      b. Moisture  
      c. Specific Gravity / 
          Absorption 
3. Coarse Aggregates 
      a. Gradation / FM 
      b. Moisture 
       
      c. Specific Gravity / 
          Absorption 

 

 
 
 
250 yd³ Concrete 
Check Meter Against Test Results Weekly 
2500 yd³ Concrete 
 
 
250 yd³ Concrete 
Minimum of once daily or more as needed 
to control production  
2500 yd³ Concrete 

 
T 2 
 
T 27 
T 255 
T 84 
 
 
T 27 
T 255 
 
T 85 
 

C. PLASTIC CONCRETE 
1.   Sampling 
2.   Air Content 
3.   Slump 
4. Compressive 

Strength 
 
 
 
 

5. Yield 
6. Temperature 

 
 
First load then one per 50 yd³ 
First load then one per 50 yd³ 
One set ( two cylinders ) for 0-100 yd³ 
inclusive and one set for each additional 
100 yd³ or fraction thereof for each class 
concrete delivered and placed on a calendar 
day from a single supplier. A test shall be 
the average of two cylinders.  
Each 400 yd³ 
With each sample 

 
T 141 
T 152 or T 196 
T 119 
T 22, T 23, T 231  
 
 
 
 
 
T 121 
ASTM C 1064 

 
 
 
907-804.02.13--Quality Assurance Sampling and Testing.  Quality Assurance (QA) 
inspection and testing shall be provided by the Department to assure that the Contractor’s 
Quality Control (QC) testing meets the requirements of these specifications. 
 
Acceptance of the material is based on the inspection of the construction, monitoring of the 
Contractor's quality control program, QC test results, and the comparison of the QA test 
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results to the QC test results.  The Department may use the results of the Quality Control Plan 
as a part of the acceptance procedures, provided:  
 

a) The Department's inspection and monitoring activities indicate that the Contractor is 
following the approved Quality Control Plan and,  

b)  The results from the Contractor's quality control and the Department’s quality 
assurance testing of aggregate both meet  gradation requirements; and Contractor's and 
Department’s concrete strengths compare  when using the data comparison computer 
program with an alpha value of 0.01 for large volume projects (≥ 2000 yd³); or, 
strength comparisons are within 990 psi for small volume projects (< 2000 yd³).  

 
The minimum frequency for QA testing of aggregate and plastic concrete by the Department 
will follow the frequencies listed in Table 5, “DEPARTMENT’S MINIMUM REQUIREMENTS 
FOR QUALITY ASSURANCE”.  
 
When it is determined that the Contractor’s QC test results of aggregate gradation and 
concrete compressive strengths are comparative to that of the Department’s QA test results, 
then the Department’s QA testing frequency can be reduced to a frequency of no less than 50 
percent of the frequency for testing listed in the Table 5.  
 

TABLE  5 
DEPARTMENT’S MINIMUM REQUIREMENTS FOR QUALITY ASSURANCE  

 
Quality Assurance 
Tests 

Frequency  AASHTO/ASTM 
Designation 

A. AGGREGATES 
1. Sampling 
2. Fine Aggregate 

Gradation and FM 
3. Coarse Aggregates 

Gradation and FM 

 
 
250 yd³ Concrete 
 
250 yd³ Concrete 

 
T 2 
T 27 
 
T 27 

B. PLASTIC CONCRETE 
1.   Sampling 
2.   Air Content 
3.   Slump 
4. Compressive 
 Strength 
 
5. Temperature 

 

 
 
First load, then every 100 yd³ 
First load, then every 100 yd³ 
One set (two cylinders) for every 100 
yd³ inclusive. A test shall be the 
average of two cylinders. 
With each sample 

 
T 141 
T 152 or T 196 
T 119 
T 22, T 23, T 231  
 
 
ASTM C 1064 

 
Periodic inspection by the Department of the Contractor’s QC testing and production will 
continue through the duration of the project.  Weekly reviews will be made of the 
Contractor’s QC records and charts.  Comparison of data of the Contractor’s QC strength test 
results to those of the Department’s QA strength test results will be made monthly during 
concrete production periods according to Department Standard Operating Procedures.  If the 
Contractor’s QC strength test results fail to compare to those of the Department’s QA 
strength test results, Department testing will continue as shown in Table 5 until the 
Contractor’s and Department’s strength test data compare.  
 
907-804.02.13.1--Basis of Acceptance.   
 
907-804.02.13.1.1--Slump.  Slump of plastic concrete shall meet the requirements of Table 
3:  MASTER PROPORTION TABLE FOR STRUCTURAL CONCRETE DESIGN. A check 
test shall be made on another portion of the sample before rejection of any load. 
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907-804.02.13.1.2--Air.   Total air content of concrete shall be within the specified range for 
the class of concrete listed in Table 3: MASTER PROPORTION TABLE FOR 
STRUCTURAL CONCRETE DESIGN. A check test shall be made on another portion of the 
sample before rejection of any load. 
 
907-804.02.13.1.3--Yield.  If the yield of the concrete mix design is more than plus or minus 
3% of the designed volume, the mix shall be adjusted by a Class III Certified Technician 
representing the Contractor to yield the correct volume plus or minus 3%. 
 
907-804.02.13.1.4--Temperature.  Cold weather concreting shall follow the requirements of 
907-804.03.16.1. Hot weather concreting shall follow the requirements of 907-804.03.16.2 
except the maximum allowable temperature for concrete shall be 95°F for concrete mixes 
containing pozzolanic materials as a replacement of Portland cement and 90°F for concrete 
mixes without pozzolanic materials, when measured according to ASTM C 1064. Concrete 
with a temperature more than the maximum allowable temperature shall be rejected and not 
used in Department work. 
 
907-804.02.13.1.5--Compressive Strength.  Laboratory cured concrete compressive strength 
tests shall conform to the specified strength (f’c) listed in the specifications.  Concrete 
represented by compressive strength test below the specified strength (f’c) may be removed 
and replaced by the Contractor.  If the Contractor elects not to remove the material, it will be 
evaluated by the Department as to the adequacy for the use intended.  All concrete evaluated 
as unsatisfactory for the intended use shall be removed and replaced by the Contractor at no 
additional cost to the Department.  For concrete allowed to remain in place, reduction in 
payment will be as follows:  
 
Large Volume Projects (≥ 2000 yd³).  When the evaluation indicates that the work may 
remain in place, a statistical analysis will be made of the QC and QA concrete test results.  If 
this statistical analysis indicates at least 93% of the material would be expected to have a 
compressive strength equal to or greater than the specified strength (f’c) and 99.87% of the 
material would be expected to have a compressive strength at least one standard deviation 
above the allowable design stress (fc), the work will be accepted.  If the statistical analysis 
indicates that either of the two criteria are not met, the Engineer will provide for an 
adjustment in pay as follows for the material represented by the test result.  
 
 
 Total Pay on Material in Question = Unit Price - (Unit Price x % Reduction) 
 

 % Reduction = 
( )

( ) 100×
+−′

−′
sff

Xf
cc

c
 

 
 where:  
 

f’c =  Specified 28-day compressive strength, psi  
X  =  Individual compressive strength below f’c, psi 
s  =  standard deviation, psi* 
fc =  allowable design stress, psi 
 
* Standard deviation used in the above reduction of pay formula shall be 

calculated from the nine preceding compressive strengths test results 
plus the individual compressive strength below f’c. If below f’c strengths 
occur during the project’s first ten compressive strength tests, the 
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standard deviation shall be calculated from the first ten compressive 
strength tests results. 

 
Small Volume Projects (< 2000 yd³).  When the evaluation indicates that the work may 
remain in place, a reduction in pay (percentage) will be based on a comparison of the 
deficient 28-day test result to the specified strength.  The Engineer will provide for an 
adjustment in pay as follows for the material represented by the test result.  
 
 
 Total Pay on Material in Question = Unit Price - (Unit Price x % Reduction) 
 

 % Reduction = 
( )

100×
′

−′
c

c

f
Xf

 

 
 where:  
 

f’c =  Specified 28-day compressive strength, psi  
X =  Individual compressive strength below f’c, psi 

 
907-804.02.14--Dispute Resolution.   Disputes over variations between Contractor’s QC test 
results and the Department’s QA test results shall be resolved at the lowest possible level. 
When there are significant discrepancies between the QC test results and the QA test results, 
the Contractor’s Quality Control Manager, the Project Engineer, and/or the District Materials 
Engineer shall look for differences in the procedures, and correct the inappropriate procedure 
before requesting a third party resolution. 
 
If the dispute cannot be resolved at the project or District level, the Department’s Central 
Laboratory will serve as a third party to resolve the dispute. The Central Laboratory’s 
decision shall be binding. 
 
The Contractor shall be responsible for the cost associated with the third party resolution if 
the final decision is such that the Department’s QA test results were correct. Likewise, the 
Department will be responsible for the cost when the final decision is such that the 
Contractor’s QC test results were correct. 
 
907-804.03--Construction Requirements. 
 
907-804.03.1--Measurement of Materials. 
 
907-804.03.1.1--General.  The accuracy for measuring materials shall be in accordance with 
AASHTO Designation: M 157. 
 
907-804.03.1.2--Measurement by Weighing.  Except when otherwise specified or 
authorized, materials shall be measured by weighing.  The apparatus provided for weighing 
materials shall be suitably designed and constructed for this purpose.  Cement and aggregates 
shall be weighed separately.  Cement in standard bags need not be weighed, but bulk cement 
shall be weighed.  The mixing water shall be measured by volume or by weight.  All 
measuring devices shall be subject to approval.   
 
907-804.03.2--Blank. 
 
907-804.03.3--Blank. 
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907-804.03.4--Hand Mixing.  Hand mixing of concrete will not be allowed. 
 
907-804.03.5--Delivery.  The plant supplying concrete shall have sufficient capacity and 
transporting apparatus to insure continuous delivery at the rate required.  The rate of delivery 
shall be such as to provide for the proper continuity in handling, placing, and furnishing of the 
concrete.  The rate shall be such that the interval between batches shall not exceed 20 
minutes.  The methods of delivering and handling the concrete shall be that which will 
facilitate placing with minimum rehandling and without damage to the structure or the 
concrete. 
 
907-804.03.6--Handling and Placing Concrete. 
 
907-804.03.6.1--General.  Prior to placing concrete, all reinforcement shall have been 
accurately placed in the position shown on the plans and fastened as set out in Section 805.  
All sawdust, chips, and other construction debris and extraneous matter shall have been 
removed from the interior of the forms.  Temporary struts, braces, and stays holding the forms 
in correct shape and alignment shall be removed when the concrete placing has reached an 
elevation rendering their service unnecessary.  These temporary members shall be entirely 
removed from the forms and shall not be buried in the concrete. 
 
No concrete shall be placed until the forms and reinforcement have been inspected. 
 
Except as provided for truck mixers and truck agitators, concrete shall be placed in the forms 
within 30 minutes after the time that the cement is first added to the mix. 
 
Concrete shall be placed so as to avoid segregation of materials and displacement of 
reinforcement.  The use of troughs, chutes, and pipes over 25 feet in length for gravity 
conveyance of concrete to the forms, will not be permitted except when authorized by the 
Engineer and subject to the production of quality concrete. 
 
Only approved mechanical conveyors will be permitted. 
 
Open troughs and chutes shall be metal or metal lined.  The use of aluminum pipes, chutes or 
other devices made of aluminum that come into direct contact with the concrete shall not be 
used.  Where steep slopes are required, the chutes shall be equipped with baffles or be in short 
sections that change the direction of movement. 
 
All chutes, troughs, and pipes shall be kept clean and free from coatings of hardened concrete 
by thoroughly flushing with water after each run.  Water used for flushing shall be discharged 
clear of the structure. 
 
When placing operations involve dropping the concrete more than five feet, it shall be 
deposited through sheet metal or other approved pipes to prevent segregation and unnecessary 
splashing.  The pipes shall be made in sections to permit discharging and raising as the 
placement progresses.  A non-jointed pipe may be used if sufficient openings of the proper 
size are provided to allow for the flow of the concrete into the shaft.  As far as practicable, the 
pipes shall be kept full of concrete during placing, and their ends shall be kept buried in the 
newly placed concrete. 
 
Except as hereinafter provided, concrete shall be placed in horizontal layers not more than 12 
inches thick.  When, with the Engineer's approval, less than the complete length of a layer is 
placed in one operation, it shall be terminated in a vertical bulkhead.  Each layer shall be 
placed and compacted before the preceding layer has taken its initial set and shall be 
compacted so as to avoid the formation of a construction joint with the preceding layer. 
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907-804.03.6.2--Consolidation.  Concrete, during and immediately after depositing, shall be 
thoroughly consolidated by the use of approved mechanical vibrators and suitable spading 
tools.  Hand spading alone will be permitted on small structural members such as railing and 
small culvert headwalls.  Mechanical vibration of concrete shall be subject to the following: 
 

A. The vibration shall be internal unless special authorization of other methods is 
given by the Engineer or as provided herein. 

 
B. In general, vibrators shall be a type and design approved by the Engineer.  They 

shall be capable of vibration frequencies of at least 4500 impulses per minute. 
 
C. The intensity of vibration shall be such as to visibly affect a mass of concrete of 

one inch slump over a radius of at least 18 inches. 
 
D. The Contractor shall provide sufficient vibrators to properly compact each batch 

immediately after it is placed in the forms. 
 
E. Vibrators shall be manipulated so as to thoroughly work the concrete around the 

reinforcement and embedded fixtures and into the corners and angles of the 
forms. 

 
 Vibration shall be applied at the point of deposit and in the area of freshly 

deposited concrete.  The vibrators shall be inserted into and withdrawn out of the 
concrete slowly.  The vibration shall be of sufficient duration and intensity to 
thoroughly compact the concrete, but shall not be continued so as to cause 
segregation.  Vibration shall not be continued at any one point to the extent that 
localized areas of grout are formed. 

 
 Application of vibrators shall be at points uniformly spaced and not farther apart 

than twice the radius over which the vibration is visibly effective. 
 
F. Vibration shall not be applied directly or through the reinforcement to sections or 

layers of concrete which have taken initial set.  It shall not be used to make 
concrete flow in the forms over distances so great as to cause segregation, and 
vibrators shall not be used to transport concrete in the forms. 

 
G. Vibration shall be supplemented by spading as necessary to insure smooth 

surfaces and dense concrete along form surfaces, in corners, and in locations 
impossible to reach with vibrators. 

 
H. These provisions shall apply to the filler concrete for steel grid floors except that 

the vibrator shall be applied to the steel. 
 
I. These provisions shall apply to precast piling, concrete cribbing, and other precast 

members except that, if approved by the Engineer, the manufacturer's methods of 
vibrations may be used. 

 
When hand spading is used for consolidation, a sufficient number of workmen with spading 
tools shall be provided.  They will be required to flush a thin layer of mortar to all the surfaces 
and thoroughly and satisfactorily consolidate the concrete. 
 
The entire operation of depositing and consolidating the concrete shall be conducted so that 
the concrete shall be smooth and dense and free from honeycomb or pockets of segregated 
aggregate. 
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907-804.03.6.3--Discontinuance of Placing.  When placing is temporarily discontinued, the 
concrete, after becoming firm enough to retain its form, shall be cleaned of laitance and other 
objectionable material to a sufficient depth to expose sound concrete.  To avoid visible joints 
insofar as possible upon exposed faces, the top surface of the concrete adjacent to the forms 
shall be smoothed with a trowel.  Where a "feather edge" might be produced at a construction 
joint, such as in the sloped top surface of a wing wall, an inset form work shall be used in the 
preceding layer to produce a blocked out portion that will provide an edge thickness of at least 
six inches in the succeeding layer.  Work shall not be discontinued within 18 inches of the top 
of any face unless provision has been made for a coping less than 18 inches thick.  In this case 
and if permitted by the Engineer, the construction joint may be made at the under side of the 
coping. 
 
Immediately following the discontinuance of placing concrete, all accumulations of mortar 
splashed on the reinforcement and the surface of forms shall be removed.  Dried mortar chips 
and dust shall not be puddled into the unset concrete. If the accumulations are not removed 
prior to the concrete becoming set, care shall be exercised not to break or injure the concrete-
steel bond at and near the surface of the concrete while cleaning the reinforcement.  After 
initial set the forms shall not be jarred, and no strain shall be placed on the ends of projecting 
reinforcement until the concrete has sufficiently set to insure against any damage by such 
jarring or strain. 
 
907-804.03.6.4--Placing Bridge Concrete.  The method and sequence of placing concrete 
shall conform to the provisions and requirements set forth for the particular type of 
construction. 
 
907-804.03.6.4.1--Foundations and Substructures.  Concrete seals shall be placed in 
accordance with 907-804.03.9.  All other concrete for foundations shall be poured in the dry 
unless otherwise stipulated or authorization is given in writing by the Engineer to do 
otherwise.  Concrete shall not be placed in foundations until the foundation area has been 
inspected and approved. 
 
Unless otherwise specified, the placement of concrete in the substructure shall be in 
accordance with the general requirements of 907-804.03.6. 
 
Unless otherwise directed, concrete in columns shall be placed in one continuous operation, 
and shall be allowed to set at least 12 hours before the caps are placed. 
 
907-804.03.6.4.2--Superstructure.  For simple spans, concrete shall preferably be deposited 
by beginning at the center of the span and working toward the ends.  For continuous spans, 
concrete shall be deposited as shown on the plans.  Concrete in girders shall be uniformly 
deposited for the full length of the girder and brought up evenly in horizontal layers. 
 
Unless otherwise permitted by the Engineer, concrete shall not be placed in the superstructure 
until the column forms have been stripped sufficiently to determine the character of the 
concrete in the columns.  Unless otherwise permitted by the Engineer, the load of the 
superstructure shall not be placed on pile bents until the caps have been in place at least seven 
days and shall not be placed on other types of bents until the bents have been in place at least 
14 days. 
 
In placing concrete around steel shapes, it shall be placed on one side of the shape until it 
flushes up over the bottom flange of the shape on the opposite side, after which it shall be 
placed on both sides to completion. 
 
Concrete in girder haunches less than three feet in height shall be placed at the same time as 
that in the girder stem.  Whenever a haunch or fillet has a height of three feet or more at the 
abutment or columns, the haunch and the girder shall be poured in three successive stages: 
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first, up to the lower side of the haunch; second, to the lower side of the girder; and third, to 
completion. 
 
Except when intermediate construction joints are specified, concrete in slab, T-beam, or deck-
girder spans shall be placed in one continuous operation for each span. 
 
The floors and girders of through-girder superstructures shall be placed in one continuous 
operation unless otherwise specified, in which case special shear anchorage shall be provided 
to insure monolithic action between girder and floor. 
 
Concrete in box girders shall be placed as shown on the plans. 
 
Concrete shall not be chuted directly into the forms of the span and shall be placed 
continuously with sufficient speed to be monolithic and to allow for finishing before initial 
set. 
 
907-804.03.7--Pneumatic Placing.  Pneumatic placing of concrete will be permitted only if 
specified in the contract or if authorized by the Engineer.  The equipment shall be so arranged 
that no vibrations result which might damage freshly placed concrete. 
 
Where concrete is conveyed and placed by pneumatic means the equipment shall be suitable 
in kind and adequate in capacity for the work.  The machine shall be located as close as 
practicable to the place of deposit.  The position of the discharge end of the line shall not be 
more than 10 feet from the point of deposit. The discharge lines shall be horizontal or inclined 
upwards from the machine. At the conclusion of placement the entire equipment shall be 
thoroughly cleaned. 
 
907-804.03.8--Pumping Concrete.  Placement of concrete by pumping will be permitted 
only if specified in the contract or if authorized in writing by the Engineer.  If used, the 
equipment shall be arranged so that no vibrations result which might damage freshly placed 
concrete. 
 
Where concrete is conveyed and placed by mechanically applied pressure, the equipment shall 
be suitable in kind and adequate in capacity for the work.  The operation of the pump shall be 
such that a continuous stream of concrete without air pockets is produced.  When pumping is 
completed, the concrete remaining in the pipe line, if it is to be used, shall be ejected in such a 
manner that there will be no contamination of the concrete or separation of the ingredients.  
After this operation, the entire equipment shall be thoroughly cleaned. 
 
The use of aluminum pipe as a conveyance for the concrete will not be permitted. 
 
907-804.03.9--Depositing Concrete Under Water.  Concrete shall not be deposited in water 
except with the approval of the Engineer. 
 
Concrete deposited under water shall be Class S. 
 
Concrete deposited under water shall be carefully placed in a compact mass in its final 
position by means of a tremie, a bottom dump bucket, or other approved method and shall not 
be disturbed after being deposited.  Special care shall be exercised to maintain still water at 
the point of deposit.  No concrete shall be placed in running water and all form work designed 
to retain concrete under water shall be water-tight.  The consistency of the concrete shall be 
carefully regulated, and special care shall be exercised to prevent segregation of materials. 
 
Concrete seals shall be placed continuously from start to finish, and the surface of the 
concrete shall be kept as nearly horizontal as practicable at all times.  To insure thorough 
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bonding, each succeeding layer of a seal shall be placed before the preceding layer has taken 
initial set. 
 
When a tremie is used, it shall consist of a tube having a diameter of at least 10 inches and 
constructed in sections having flanged couplings fitted with gaskets. The means of supporting 
the tremie shall be such as to permit the free movement of the discharge over the entire top 
surface of the work and to permit it to be lowered rapidly when necessary to choke off or 
retard the flow of concrete.  The discharge end shall be closed at the start of the work so as to 
prevent water entering the tube and shall be entirely sealed.  The tremie tube shall be kept full 
to the bottom of the hopper.  When a batch is dumped into the hopper, the flow of concrete 
shall be induced by slightly raising the discharge end, always keeping it in the deposited 
concrete.  The flow is then stopped by lowering the tremie.  The flow shall be continuous until 
the work is completed. 
 
Depositing of concrete by the drop bottom bucket method shall conform to the following:  
The top of the bucket shall be open.  The bottom doors shall open freely downward and 
outward when tripped.  The bucket shall be completely filled and slowly lowered to avoid 
backwash.  It shall not be dumped until it rests on the surface upon which the concrete is to be 
deposited and when discharged shall be withdrawn slowly until well above the concrete. 
 
Dewatering may proceed when the concrete seal is sufficiently hard and strong.  As a general 
rule, this time will be 48 hours for concrete made with high-early-strength cement and three 
days for concrete made with other types of cement.  All laitance and other unsatisfactory 
material shall be removed from the exposed surface by scraping, chipping, or other means 
which will not injure the surface of the concrete. 
 
907-804.03.10--Construction Joints.  
 
907-804.03.10.1--General.  Unless otherwise approved by the Engineer, construction joints 
shall be made only where located on the plans or shown in the pouring schedule. 
 
In the event the Contractor plans to deviate from the pouring schedule for spans as shown on 
the plans, the Contractor shall submit a proposed pouring schedule to the Bridge Engineer for 
approval prior to commencing the pour. 
 
If not detailed on the plans, or in the case of emergency, construction joints shall be placed as 
directed by the Engineer.  Shear keys or inclined reinforcement shall be used where necessary 
to transmit shear or to bond the two sections together. 
 
907-804.03.10.2--Bonding.  Before depositing new concrete on or against concrete which has 
hardened, the forms shall be retightened.  The surface of the hardened concrete shall be 
roughened as required by the Engineer and in a manner that will not leave loosened particles 
of aggregate or damaged concrete at the surface.  It shall be thoroughly cleaned of foreign 
matter and laitance and saturated with water.  When directed by the Engineer, the cleaned and 
saturated surfaces, including vertical and inclined surfaces, shall first be thoroughly covered 
with a coating of mortar or neat cement grout against which the new concrete shall be placed 
before the grout has attained its initial set. 
 
The placing of concrete shall be carried continuously from joint to joint.  The face edges of all 
joints which are exposed to view shall be carefully finished, true to line and elevation. 
 
In order to bond successive courses suitable depressed or raised keys of the designated size 
shall be constructed. Raised keys shall be monolithic with the concrete of the lower course. 
 
907-804.03.11--Concrete Exposed to Seawater.  Unless otherwise specifically provided, 
concrete for structures exposed to seawater shall be Class AA concrete (Reference 907-
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804.02.10).  The clear distance from the face of the concrete to the nearest face of reinforcing 
steel shall be at least four inches.  The mixing time and the water content shall be carefully 
controlled and regulated so as to produce concrete of maximum impermeability.  The concrete 
shall be thoroughly compacted, and stone pockets shall be avoided.  No construction joints 
shall be formed between the levels of extreme low water and extreme high water as 
determined by the Engineer.  Between these levels, seawater shall not come in direct contact 
with the new concrete until at least 30 days have elapsed.  The surface concrete as left by the 
forms shall be left undisturbed. 
 
907-804.03.12--Blank. 
 
907-804.03.13--Falsework.  The Contractor shall submit to the Engineer four copies of 
structural design analysis and detail drawings, which show the method of falsework or 
centering.  These designs and detail plans shall be prepared and bear the seal of a Registered 
Professional Engineer with experience in falsework design. 
 
Falsework plans shall include falsework elevations together with all other dimensions and 
details which is considered necessary for the construction. 
 
Other pertinent data needed is size and spacing of all falsework members and minimum 
bearing requirements for false piles. 
 
Upon completion of falsework erection, the Registered Professional Engineer shall certify that 
the erected falsework is capable of supporting the load for construction. 
 
Falsework piling shall be spaced and driven so that the bearing value of each pile is sufficient 
to support the load that will be imposed upon it.  The bearing value of the piles should be 
calculated according to the appropriate formula given in Section 803. 
 
For designing falsework and centering, a weight of 150 pounds per cubic foot shall be 
assumed for green concrete.  All falsework shall be designed and constructed to provide the 
necessary rigidity and to support the loads without appreciable settlement or deformation.  
The Contractor may be required to employ screw jacks or hardwood wedges to take up slight 
settlement in the falsework either before or during the placing of concrete.  An allowance 
shall be made for anticipated compressibility of falsework and for the placement of shims, 
wedges, or jacks to produce the permanent structural camber shown on the plans.  If during 
construction, any weakness develops and the falsework shows any undue settlement or 
distortion, the work shall be stopped, the part of the structure affected removed, and the 
falsework strengthened before work is resumed.  Falsework which cannot be founded on a 
satisfactory footing shall be supported on piling, which shall be spaced, driven, and removed 
(reference 907-804.03.15) in a manner approved by the Engineer. 
 
All structures built across a public street or highway on which maintenance of traffic is 
required, shall have falsework so arranged that a vertical clearance of at least 12'-6" is 
provided.  Unless otherwise specified, a horizontal clearance of at least the width of the 
traveled way shall be provided at all times.  If the vertical clearance is less than 13'-6" or the 
horizontal clearance is less than the full crown width of the roadway, the Contractor shall 
install and maintain appropriate safety devices, clearance signs and warning lights, and shall 
notify the Engineer sufficiently in advance of restricting the clearance for the Engineer to 
advise both the Traffic Engineering and the Maintenance Divisions.  All traffic control and 
safety devices shall be in accordance with the Manual on Uniform Traffic Control Devices 
(MUTCD). 
 
907-804.03.14--Forms. 
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907-804.03.14.1--General.  Forms shall be wood, metal, or other material approved by the 
Engineer.  All forms shall be built mortar-tight and sufficiently rigid to prevent distortion due 
to pressure of the concrete and other loads incident to the construction operations.  Forms 
shall be constructed and maintained so as to prevent warping and the opening of joints due to 
shrinkage.  The forms shall be substantial and unyielding and shall be so designed that the 
finished concrete will conform to the proper dimensions and contours.  The design of the 
forms shall take into account the effect of vibration of concrete as it is placed. 
 
Minimum requirements for slab overhang forms shall be 3/4-inch plywood supported on 2" x 
6" S4S wood timbers placed flatwise on 16-inch centers. 
 
Adjustable brackets for support of slab overhang forms shall be spaced at a maximum 
distance of 3'-0" center to center unless specifically approved otherwise.  Grade points for 
forms shall coincide with the location of the adjustable form brackets. 
 
Forms for surfaces exposed to view shall be of uniform thickness with a smooth inside surface 
of an approved type.  Joints in forms for exposed surfaces shall be closely fitted to eliminate 
fins, stone pockets, or other variations in the surface of the concrete which would mar a 
smooth and uniform texture. 
 
Forms shall be filleted at all sharp corners and shall be given a bevel or draft in the case of all 
projections, such as girders and copings, to insure easy removal. 
 
Metal ties or anchorages within the forms shall be so constructed as to permit their removal, 
without injury to the concrete, to a depth of at least the reinforcing steel clearance shown on 
the plans.  In case ordinary wire ties are permitted, all wires, upon removal of the forms, shall 
be cut back at least 1/4 inch from the face of the concrete with chisels or nippers.  Nippers 
shall be used for green concrete.  All fittings for metal ties shall be designed so that upon their 
removal the cavities which are left will be the smallest practicable size.  The cavities shall be 
filled with cement mortar and the surface left sound, smooth, even, and uniform in color. 
 
Forms shall be set and maintained to the lines designated until the concrete is sufficiently 
cured for form removal.  Forms shall remain in place for periods which shall be determined as 
hereinafter specified.  If forms are deemed to be unsatisfactory in any way, either before or 
during the placing of concrete, the Engineer will order the work stopped until the defects have 
been corrected. 
 
The shape, strength, rigidity, water-tightness, and surface smoothness of reused forms shall be 
maintained at all times.  Warped or bulged lumber shall be resized before being reused.  
Forms which are unsatisfactory in any respect shall not be reused. 
 
Access to the lower portions of forms for narrow walls and columns shall be provided for 
cleaning out extraneous material immediately before placing the concrete. 
 
All forms shall be treated with an approved oil or saturated with water immediately before 
placing the concrete.  For rail members or other members with exposed faces, the forms shall 
be treated only with an approved oil to prevent the adherence of concrete. Any material which 
will adhere to or discolor the concrete shall not be used. 
 
When metal forms are used they shall be kept free from rust, grease, or other foreign matter 
which will discolor the concrete. They shall be of sufficient thickness and so connected that 
they will remain true to shape and line, and shall conform in all respects as herein prescribed 
for mortar tightness, filleted corners, beveled projections, etc.  They shall be constructed so as 
to insure easy removal without injury to concrete.  All inside bolt and rivet heads shall be 
countersunk. 
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All chamfer strips shall be dressed, straight, and of uniform width and shall be maintained as 
such at all times. 
 
907-804.03.14.2--Stay-In-Place Metal Forms.  The use of stay-in-place metal forms will not 
be allowed. 
 
907-804.03.15--Removal of Falsework, Forms, and Housing.  In the determination of the 
time for the removal of falsework, forms, and housing and the discontinuance of heating, 
consideration shall be given to the location and character of the structure, the weather and 
other conditions influencing the setting of the concrete, and the materials used in the mix.  No 
forms or supports shall be removed prior to approval by the Engineer.  During cold weather, 
removal of housing and the discontinuance of heating shall be in accordance with 907-
804.03.16.1. 
 
Concrete in the last pour of a continuous superstructure shall have attained a compressive 
strength of 2,400 psi, as determined by cylinder tests, prior to striking any falsework.  It is 
important that falsework be removed as evenly as possible to prevent excessive deflection 
stresses in the spans. 
 
At the Contractor's option and with the approval of the Engineer, the time for removal of 
forms may be determined by cylinder tests, in which case the Contractor shall furnish 
facilities for testing the cylinders.  The facilities shall include an approved concrete testing 
machine of sufficient capacity and calibrated by an acceptable commercial laboratory.  Tests 
shall be conducted in the presence of a Department representative to witness and record 
strengths obtained on each break or performed by a Department certified technician in an 
approved testing laboratory. 
 
When form removal or placing of beams is not controlled by cylinder tests, Column A 
(exclusive of the days when the ambient temperature is below 40°F) herein shall apply as a 
guide for removal of forms and falsework.  When cylinder tests are used, Column B shall be 
used.  The cylinders shall be cured under conditions which are not more favorable than those 
existing for the portions of the structure which they represent. 
 
If Type IP cement  or Type  I or II Portland cement plus fly ash is used, only Column B will 
be applicable. 
 
 Column A Column B 
 (Minimum Cure) (Minimum psi) 
Forms: 
 Columns 24 Hours 1000 
 Side of Beams 24 Hours 1000 
 Walls (not under pressure) 24 Hours 1000 
 Floor Slabs (overhead) 7 Days 2000 
 Floor Slabs (between beams) 7 Days 2000 
 Slab Spans 14 Days 2400 
 Other Parts 24 Hours 1000 
 
Centering: 
 Under Beams 14 Days 2400 
 Under Bent Caps 7 Days 2000 
 
Limitation for Placing Beams on: 
  
 Pile Bents (pile under beam) 3 Days 2000 
 Frame Bents (two or more columns) 7 Days 2200 
 Frame Bents (single column) 14 Days 2400 
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Methods of form removal likely to cause overstressing of the concrete shall not be used.  
Forms and supports shall be removed in a manner that will permit the concrete to uniformly 
and gradually take the stresses due to its own weight. Centers shall be gradually and 
uniformly lowered in a manner that will avoid injurious stresses in any part of the structure. 
 
As soon as concrete for railings, ornamental work, parapets and vertical faces which require a 
rubbed finish has attained a safe strength, the forms shall be carefully removed without 
marring the surfaces and corners, the required finishing performed, and the required curing 
continued. 
 
Prior to final inspection of the work, the Contractor shall remove all falsework, forms, 
excavated material or other material placed in the stream channel during construction.  
Falsework piles may be cut or broken off at least one foot below the mudline or ground line 
unless the plans specifically indicate that they are to be pulled and completely removed from 
the channel. 
 
907-804.03.16--Cold or Hot Weather Concreting. 
 
907-804.03.16.1--Cold Weather Concreting.  In cold weather, the temperature of the 
concrete when delivered to the job site shall conform to the temperature limitations of 
“Temperature Limitations on Concrete when Delivered to Job Site” listed in Table 6 below.  
 
When the Contractor proposes to place concrete during seasons when there is a probability of 
ambient temperatures lower than 40°F, the Contractor shall have available on the project the 
approved facilities necessary to enclose uncured concrete and to keep the temperature of the 
air inside the enclosure within the ranges and for the minimum periods specified herein. 
 
When there are indications of temperatures of less than 40°F during the first four days after 
placement of the concrete, the concrete shall be protected from cold temperatures by 
maintaining a temperature between 50°F and 100°F for at least four days after placement and 
between 40°F and 100°F for at least three additional days.  The Contractor shall use such 
heating equipment such as stoves, salamanders, or steam equipment as deemed necessary to 
protect the concrete.  When dry heat is used, means of maintaining atmospheric moisture shall 
be provided. 
 
One or more of the aggregates and/or mixing water may be heated.  The aggregates may be 
heated by steam, dry heat or by placing in the mixing water which has been heated.  Frozen 
aggregates shall not be used. When either aggregates or water are heated above 100°F, the 
aggregates and water shall be combined first in the mixer before the cement is added to avoid 
flash set.  Cement shall not be mixed with water or with a mixture of water and aggregate 
having a temperature greater than 100°F. 
 
The use of salt or other chemical admixtures in lieu of heating will not be permitted. 
 
Before placing concrete, all ice or frost shall be removed from the forms and reinforcement. 
 
In the case of concrete placed directly on or in the ground, such as for footings or bottom 
slabs, protection and curing during cold weather may be provided as set for concrete 
pavement under 501.03.20.3. 
 
The Contractor shall assume all risk and added cost connected with the placing and protecting 
of concrete during cold weather.  Permission given by the Engineer to place concrete during 
such time will in no way relieve the Contractor of responsibility for satisfactory results.  
Should it be determined at any time that the concrete placed under such conditions is 

495



 - 23 - S.P. 907-804-15 -- Cont’d. 

unsatisfactory, it shall be removed and replaced with satisfactory concrete by the Contractor 
without extra compensation. 
 

TABLE 6 
TEMPERATURE LIMITATIONS ON CONCRETE WHEN DELIVERED TO JOB SITE 

 

 Minimum Concrete Temperature 
°F 

Ambient Temperature 
°F 

For sections with least 
dimension less than 12 in. 

For sections with least 
dimensions 12 in. or greater 

30 to 45 60 50 
0 to 30 65 55 
Below 0 70 60 

 
 
907-804.03.16.2--Hot Weather Concreting.  The manufacture, placement, and protection of 
concrete during hot weather requires special attention to insure that uniform slump ranges and 
satisfactory placement qualities are maintained, that surface cracking is held to a minimum, 
and that design strengths are produced.  
 
907-804.03.17--Curing Concrete.  Concrete surfaces shall be protected from premature 
drying by covering as soon as possible with a satisfactory curing material.  When wetted 
burlap is used, it shall be not less than two thicknesses of Class 3 burlap or its equivalent, and 
the burlap shall be kept continuously and thoroughly wet.  Careful attention shall be given to 
the proper curing and protection of concrete, and curing by the wetting method shall continue 
for a period of at least seven days after placing the concrete.  If high-early-strength cement is 
used, this period may be reduced to four days. 
 
Surfaces to have a Class 2 rubbed or sprayed finish and bridge deck surfaces when the 
atmospheric temperature is 90°F or above shall be cured only by wetting methods.  The 
curing of concrete bridges with membrane curing will be permitted only under the conditions 
specified herein. 
 
Surfaces on which curing is to be by liquid membrane shall be given the required surface 
finish prior to the application of curing compound.  During the finishing period the concrete 
shall be protected by the water method of curing.  Concrete surfaces cured by the liquid 
membrane method shall receive two applications of curing compound.  The first application 
shall be applied immediately after the finishing is completed and accepted.  Prior to applying 
the first application, the concrete shall be thoroughly wetted with water and the liquid 
membrane applied just as the surface film of water disappears.  The second application shall 
be applied immediately after the first application has set.  The rate of application of curing 
compound will be as prescribed by the Engineer with a minimum spreading rate per 
application of one gallon per 200 square feet of concrete surface.  The coating shall be 
protected against marring for at least 10 days after the application of the curing compound.  
The coating on bridge decks shall receive extra attention and may require additional 
protection as required by the Engineer.  All membrane marred or otherwise disturbed shall be 
given an additional coating.  Should the surface coating be subjected repeatedly to injury, the 
Engineer may require that the water curing method be applied at once. 
 
When using curing compound, the compound should be thoroughly mixed within an hour 
before use.  If the use of curing compound results in a streaked or blotched appearance, the 
method shall be stopped and water curing applied until the cause of defective appearance is 
corrected. 
 
Other precautions to insure the development of strength shall be taken as directed. 
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Adequate tarpaulins of ample size shall be on the project and used as necessary to protect the 
work in case of rain or other emergencies. 
 
Conditions governing the placement of concrete and the requirements for the placement, 
protection, and curing of concrete during cold or hot weather shall conform to the limitations, 
conditions, and requirements stipulated in 907-804.03.16 as applicable. 
 
907-804.03.18--Expansion  and  Fixed  Joints,  Bearings, Anchor Bolts, Plates, Castings, 
Pipes, Drains, Conduits, Etc.  All joints shall be constructed according to details shown on 
the plans.  The edges of the concrete at open or filled joints shall be chamfered or edged as 
indicated on the plans. 
 
907-804.03.18.1--Open Joints.  Open joints shall be placed in the locations shown on the 
plans and shall be constructed by the insertion and subsequent removal of a wood strip, metal 
plate, or other approved material.  The insertion and removal of the template shall be 
accomplished without chipping or breaking the corners of the concrete.  Reinforcement shall 
not extend across an open joint unless so specified on the plans. 
 
907-804.03.18.2--Filled Joints.  Poured expansion joints and joints to be sealed with 
premolded materials shall be constructed similar to open joints.  When premolded types are 
specified, the filler shall be placed in correct position as the concrete on one side of the joint is 
placed.  When the form is removed, the concrete on the other side shall be placed.  Adequate 
water stops of metal, rubber, or plastic shall be carefully placed as shown on the plans. 
 
907-804.03.18.3--Premolded and Preformed Joint Seals.  When preformed elastomeric 
compressive joint seals are specified, the previously formed and cured open joint shall be 
thoroughly cleaned of all foreign matter, the required adhesive uniformly applied, and the seal 
installed in accordance with the recommendations of the manufacturer of the seal. 
 
When premolded filler is used for the joints in the roadway slab, the tops shall be adequately 
sealed with poured joint filler in accordance with details on the plans.  Premolded filler shall 
be permanently fastened to an adjacent concrete surface by appropriate use of copper wire, 
copper nails, or galvanized nails. 
 
907-804.03.18.4--Steel Joints.  The plates, angles, or other structural shapes shall be 
accurately shaped at the shop to conform to the section of the concrete floor.  Fabrication and 
painting shall conform to the specifications covering those items.  When called for on the 
plans or in the special provisions, the material shall be galvanized in lieu of painting.  Care 
shall be taken to insure that the surface in the finished plane is true and free of warping.  
Positive methods shall be employed in placing the joints to keep them in correct position 
during the placing of the concrete.  The opening at expansion joints shall be that designated 
on the plans at normal temperature, and care shall be taken to avoid impairment of the 
clearance in any manner. 
 
907-804.03.18.5--Water Stops.  Adequate water stops of metal, rubber, or plastic shall be 
placed as shown on the plans.  Where movement at the joint is provided for, the water stops 
shall be of a type permitting movement without injury.  They shall be spliced, welded, or 
soldered to form continuous watertight joints. 
 
907-804.03.18.6--Bearing Devices.  Bearing plates, rockers, and other bearing devices shall 
be constructed according to details shown on the plans.  Unless otherwise specified or set in 
plastic concrete, they shall be set in grout to insure uniform bearing.  Structural steel and 
painting shall conform to the requirements of Section 810 and 814.  When specified, the 
material shall be galvanized in lieu of painting.  The rockers or other expansion bearing 
devices shall be set, considering the temperature at the time of erection, so that the required 
position of the device is provided. 
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At all points of bearing contact, concrete members shall be separated from underlying 
members by dimensioned bearing pads or by methods and/or materials specified on the plans. 
 
When not otherwise specifically provided, contact areas between concrete super-structures 
and substructures shall be separated by three layers of No. 15 (Type I) roofing felt. 
 
907-804.03.18.7--Friction Joints.  Metal friction joints shall consist of plates as indicated on 
the plans and shall be securely anchored in correct position.  All sliding surfaces shall be 
thoroughly coated with an approved graphite grease.  Movement shall not be impeded by the 
concrete in which the plates are embedded. 
 
907-804.03.18.8--Placing Anchor Bolts, Plates, Castings, Grillage, Conduits, Etc.  All 
anchor bolts, plates, castings, grillage, conduits, etc. indicated on the plans to be placed in or 
on the concrete shall be placed, set, or embedded as indicated or as directed.  These items of 
the construction shall be set in Portland cement mortar (Subsection 714.11.5) except that 
anchor bolts may, as permitted by the Engineer, be built into the masonry, set in drilled holes, 
or placed as the concrete is being constructed by inserting encasing pipe or oiled wooden 
forms of sufficient size to allow for adjustment of the bolts.  After removal of the pipe or 
forms, the space around the bolts shall be filled with Portland cement mortar (Subsection 
714.11.5) completely filling the holes.  The bolt shall be set accurately and perpendicular to 
the plane of the seat. 
 
Anchor bolts which are to be set in the masonry prior to the erection of the superstructure 
shall be carefully set to proper location and elevation with a template or by other suitable 
means. 
 
When bed plates are set in mortar, no superstructure or other load shall be placed thereon until 
this mortar has been allowed to set for a period of at least 96 hours (subject to the restrictions 
for cold weather concreting in 907-804.03.16.1).  The mortar shall be kept well moistened 
during this period. 
 
Weep hole drains shall be installed in abutments and retaining walls, and roadway drains or 
scuppers shall be installed in the roadway slabs in accordance with the details shown on the 
plans. 
 
Where backfill is to be made at weep holes or openings in the structure, sand or stone 
chimneys or French drains shall be constructed as specified and shall extend through the 
portion of the backfill to be drained.  Except as otherwise provided, the sand, stone, or slag 
used in this construction shall meet the requirements of Subsection 704.04. 
 
907-804.03.19--Finishing Concrete Surfaces. 
 
907-804.03.19.1--Classes of Finishes.  Surface finishes of exposed concrete surfaces shall be 
classified as follows: 
 

Class 1 - Ordinary Surface Finish 
Class 2 - Rubbed  or spray Finish 
Class 3 - Tooled Finish 
Class 4 - Sand-Blast Finish 
Class 5 - Wirebrush or Scrubbed Finish 
Class 6 - Floated Surface Finish 

 
907-804.03.19.2--Class 1, Ordinary Surface Finish.  Immediately following the removal of 
forms, all fins and irregular projections shall be removed from all surfaces except from those 
which are not to be exposed or not to be waterproofed.  On all surfaces, the cavities produced 
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by form ties and all other holes, honeycomb spots, broken corners or edges, and other defects 
shall be thoroughly cleaned, and after having been kept saturated with water for at least three 
hours shall be carefully pointed and trued with a mortar of cement and fine aggregate mixed 
in the proportions used in the class of the concrete being finished.  Mortar used in pointing 
shall be not more than one hour old.  The mortar patches shall be cured as specified under 
907-804.03.17.  All construction and expansion joints shall be left carefully tooled and free of 
mortar and concrete. The joint filler shall be left exposed for its full length with clean and true 
edges. 
 
The resulting surfaces shall be true and uniform.  All surfaces which cannot be repaired to the 
satisfaction of the Engineer shall be given a Class 2 rubbed finish. 
 
907-804.03.19.3--Class 2, Rubbed or Spray Finish. 
 
907-804.03.19.3.1--Rubbed Finish.  After removal of forms, the Class 1 finish shall be 
completed and the rubbing of concrete shall be started as soon as its condition will permit.  
Immediately before starting this work, the concrete shall be kept thoroughly saturated with 
water for at least three hours.  Surfaces shall be rubbed with a medium course Carborundum 
stone using a small amount of mortar on its face. The mortar shall be composed of cement and 
sand mixed in the proportions used in the concrete being finished.  Rubbing shall be 
continued until all form marks, projections, and irregularities have been removed, all voids 
are filled, and a uniform surface has been obtained.  The paste produced by this rubbing shall 
be left in place at this time. 
 
After all concrete above the surface being treated has been cast, the final finish shall be 
obtained by rubbing with a fine carborundum stone and water.  This rubbing shall continue 
until the entire surface is of a smooth texture and uniform color. 
 
After the final rubbing is completed and the surface has dried, it shall be rubbed with burlap 
to remove loose powder and objectionable marks. 
 
907-804.03.19.3.2--Spray Finish.  Prior to the spray finish, the concrete shall be given a 
Class 1 finish in accordance with 907-804.03.19.2, supplemented if necessary with a grout 
meeting the requirements of Subsection 714.11 with fine aggregate modified to require 100 
percent passing the No. 16 Sieve. 
 
Grout shall be applied with burlap pads or float sponges, and as soon as the grout has dried 
the surface shall be brushed to remove all loose grout and the surface left smooth and free of 
air holes.  Surfaces to be sprayed shall be free of efflorescence, flaking coatings, dirt, oil, and 
other foreign substances. Prior to application of the spray finish, the surfaces shall be free of 
moisture, as determined by sight and touch, and in a condition consistent with the 
manufacturer's published recommendations. 
 
The spray finish shall be applied with heavy duty spray equipment capable of maintaining a 
constant pressure as necessary for proper application.  The material shall be applied as 
recommended by the manufacturer except the rate of application shall not be less than one 
gallon per 50 square feet of surface area without prior written approval of the Engineer. 
 
The completed finish shall be tightly bonded to the structure and present a uniform 
appearance and texture equal to or better than a rubbed finish.  If necessary, additional coats 
shall be sprayed to produce the desired surface texture and uniformity.  Upon failure to adhere 
positively to the structure without chipping or cracking or to attain the desired surface 
appearance, the coatings shall be completely removed and the surface given a rubbed finish in 
accordance with 907-804.03.19.3.1, or other approved methods shall be used to obtain the 
desired surface finish to the satisfaction of the Engineer without additional cost to the State. 
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907-804.03.19.4--Classes 3, 4, and 5 Finishes.  If required, specifications for these finishes 
will be contained in the special provisions. 
 
907-804.03.19.5--Class 6, Floated Surface Finish.  After the concrete has been deposited in 
place, it shall be consolidated and the surface shall be struck off by means of a strike board 
and floated with a wooden or cork float.  An edging tool shall be used on edges and expansion 
joints.  The surface shall not vary more than 1/8 inch under a 10-foot straightedge.  The 
surface shall have a granular or matte texture which will not be slick when wet. 
 
907-804.03.19.6--Required Finishes for Various Surfaces. 
 
907-804.03.19.6.1--General.  Unless otherwise specified, the top surface of sidewalks, the 
top horizontal surfaces of footings, and top slabs of box bridges, box culverts, or other 
structures shall be given a Class 6 finish.  All formed concrete surfaces shall be given a Class 
1 finish, except on surfaces which are completely enclosed, such as the inside surfaces of cells 
of box girders, the removal of fins and form marks and the rubbing of mortared surfaces to a 
uniform color will not be required. 
 
In reference to finishing, exposed surfaces are surfaces or faces which may be seen after all 
backfill has been placed.  Exposed surfaces requiring a Class 2 finish shall be finished at least 
one foot below the ground line or the low water elevation, whichever is higher. 
 
The Class 2 finish shall be made upon a Class 1 finish.  After the removal of forms the Class 1 
finish shall be completed and the rubbing of concrete shall be started as soon as the condition 
of the concrete will permit. 
 
Bridge floors shall be finished in accordance with 907-804.03.19.7. 
 
907-804.03.19.6.2--Finishing Formed  Concrete Surfaces of Box Bridges, Box  Culverts, 
Pipe Headwalls, and Minor Structures.  The exposed surfaces of wing walls and parapets 
of box bridges and box culverts to be used as vehicular or pedestrian underpasses shall be 
given a Class 2 finish.  Exposed surfaces of other box culverts or box bridges, pipe culvert 
headwalls, and other minor structures shall be given a Class 1 finish unless otherwise 
indicated on the plans. 
 
The exposed surfaces of retaining walls including copings and parapets shall receive a Class 2 
finish. 
 
 907-804.03.19.6.3--Finishing Formed  Concrete  Surface of Bridges.  All formed concrete 
bridge surfaces which are exposed shall have a Class 1 or 2 finish as set forth herein unless 
designated otherwise on the plans. 
 
Bridges with designated surfaces for Class 2 finish are classified as follows: 
 
 Group A -  Bridges over highways, roads and streets. 
 Group B -  Bridges over waterways and railroads. 
 Group BB -  Twin or adjacent bridges of Group B category. 
 
When a Group B or BB bridge also spans a highway, road or street, exposed concrete surfaces 
shall be finished in accordance with Group A requirements. 
 
(A) Superstructures.  Concrete surfaces to be given a Class 2 finish shall be the exposed 
surfaces of wings and rails and other exposed surfaces indicated by a double line in Figures 
804-1, 804-2, and 804-3. 
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When a Group B or BB also spans a highway, road or street, the superstructure of spans over 
and extending one span in each direction beyond the lower level highway, road or street shall 
be given a Class 2 finish as shown for Group A. 
 
(B) Substructures.  Concrete surfaces to be given a Class 2 finish are as follows: 
 

Group A.  Exposed surfaces of abutments, end bents, end bent posts, wing walls, 
railing, retaining walls, parapets, copings, piers, columns, piles, caps, struts or walls 
between columns or piles, encasement of steel piles, arch rings and spandrel walls. 
 
Group B and BB.  Exposed surfaces of abutments, wing walls, end bent posts, 
railing, retaining walls, parapets and copings. 
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CONCRETE SLAB SPAN & HOLLOW SLAB SPAN PRECAST HOLLOW SLAB SPAN

CONCRETE GIRDER SPAN STEEL BEAM SPAN

Vertical Face Slope Face

CONCRETE BOX GIRDER SPAN

For Finishing On The Remainder Of Superstructure,
See The Appropriate Section On This Page.

PRESTRESSED CONCRETE BEAM SPANS TYPICAL SIDEWALK SECTION

GROUP "A"

BRIDGES OVER HIGHWAYS, ROADS & STREETS

CLASS 2 FINISH - BRIDGE SUPERSTRUCTURES - FIG. 804-1
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CONCRETE SLAB SPAN & HOLLOW SLAB SPAN PRECAST HOLLOW SLAB SPAN

CONCRETE GIRDER SPAN STEEL BEAM SPAN

Vertical Face Slope Face

CONCRETE BOX GIRDER SPAN

For Finishing On The Remainder Of Superstructure,
See The Appropriate Section On This Page.

PRESTRESSED CONCRETE BEAM SPANS TYPICAL SIDEWALK SECTION

GROUP "B"

BRIDGES OVER WATERWAYS AND BRIDGES OVER RAILROAD TRACKS

CLASS 2 FINISH - BRIDGE SUPERSTRUCTURES - FIG. 804-2
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GROUP "B B" - ADJACENT BRIDGES

GROUP "B B"

TWIN or DUAL BRIDGES

CLASS 2 FINISH - BRIDGE SUPERSTRUCTURES - FIG. 804-3

Rub All Surfaces Of Rail

100 ' or Less
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907-804.03.19.7--Finishing Bridge Floors. 
 
907-804.03.19.7.1--General.  Concrete bridge decks shall be struck off and finished by the 
method(s) designated on the plans. 
 
In the event a method is not designated, the Contractor may use either the longitudinal or 
transverse method subject to the requirements contained in these specifications. 
 
Except when indicated otherwise on the plans, the final surface texture of the bridge floor 
shall be either a drag, belt or broom finish.  The surface texture specified and surface 
requirements shall be in accordance with the applicable requirements of 501.03.17 and 
501.03.18 modified only as the Engineer deems necessary for bridge deck construction 
operations. 
 
907-804.03.19.7.2--Longitudinal Method.  The longitudinal method requires that the strike-
off screed be supported on accurately graded and supported bulkheads or templates placed 
across the full width at the end(s) of the pour.  Before the concrete is placed, approved fixed 
templates or wooden bulkheads of not less than 1 ¼-inch lumber shall be placed perpendicular 
to the centerline of the roadway, or in the case of skew bridges at the angle of skew.  The 
upper surface of the template or bulkheads shall be accurately set to conform to the required 
grade and crown. 
 
Special attention shall be given to the gutter lines where the strike-off screed cannot reach.  
The gutters shall be finished by hand and tested with the straight edge.  Floor drains shall be 
set lower than the finished gutter line and finished over.  After initial set, the concrete shall be 
dished out and finished around the drains to form an outlet. 
 
After the concrete has been deposited and rough graded, it shall be struck off by means of a 
strike-off screed resting on the bulkheads or fixed templates.  The strike-off screed shall be of 
a type satisfactory to the Engineer and shall have sufficient strength to retain its shape under 
all working conditions. The final surface shall comply with the applicable requirements of 
Subsections 501.03.17.6 and 501.03.18, and unless otherwise specified in the contract, the 
final finish under this method shall be the belt finish. 
 
In general, the overall strike-off screed should be trussed, with bracing heavy enough to 
support the weight of a man without deflecting, and should be adjustable for camber and 
correction of sag. 
 
The strike-off screed will ride on the bulkheads or fixed templates at the ends of the section 
being finished.  Care shall be taken to see that the bulkhead or fixed template elevations are 
accurately set since the entire span surface will be controlled by them.  The manipulation of 
the screed shall be such that neither end is raised from the bulkheads or templates during the 
process. 
 
The concrete shall be struck off by beginning at one curb and proceeding entirely across the 
span.  A slight excess of concrete shall be kept in front of the cutting edge at all times.  This 
operation shall be repeated at least three times.  In each case, the strike-off screed shall be 
picked up and carried back to the point of beginning.  No backward strokes will be allowed.  
The strike-off screed shall be moved along the bulkheads or fixed templates with a combined 
longitudinal and transverse motion.  This operation may be manual or mechanical.  Standing 
or walking in the fresh concrete ahead of the strike- off screed will not be permitted. 
 
907-804.03.19.7.3--Transverse Method.  The transverse method requires that the screeding 
equipment be supported on accurately graded and supported rails placed beyond the gutter 
lines and parallel with the centerline of the bridge. 
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The machine shall be so constructed and operated as to produce a bridge floor of uniform 
density with minimum manipulation of the fresh concrete and achieved in the shortest 
possible time.  Manual transverse methods of screeding will not be permitted. 
 
The finishing machine shall be supported on vertically adjustable rails set a sufficient distance 
from the gutter line to allow free movement of the screed from gutter line to gutter line.  
Satisfactory means of load distribution with minimum rail deflection shall be provided.  The 
screed rails for a deck pour shall be completely in place for the full length of the pour and 
shall be firmly secured prior to placing concrete.  The screed rails shall be adjusted as 
necessary to compensate for settlement and deflection occurring during the screeding 
operations.  Supports for the screed rail shall be located directly over slab overhang support 
brackets (reference 907-804.03.14.1). 
 
At least one dry run shall be made the length of each pour with a "tell-tail" device attached to 
the screed carriage to assure the specified clearance to the reinforcing steel. 
 
The screed shall be equipped with a metal cutting edge or other approved mechanical means 
for accurately fine grading the plastic concrete to the required grade and surface smoothness 
and shall be supported by a bridging structure sufficiently rigid and heavy to perform 
operations satisfactorily on concrete of minimum slump without vibration, distortion, and 
wrecking of forms.  The screed shall be mechanically actuated to deliver the screeding action 
and for travel in a longitudinal direction at a uniform rate along the bridge floor. 
 
The screed shall complete sufficient passes to strike off all of the excess concrete with ample 
mortar along the entire leading edge to assure filling of low spots.  Care shall be taken to 
remove all objectionable material from the gutters where final hand finishing will be required. 
 
The selection of the transverse method may require the Contractor to furnish bridge deck 
concrete which contains an approved water-reducing set retarding admixture in the quantities 
approved by the Engineer at no additional cost to the State.  (Reference Subsection 713.02) 
 
Other finishing requirements shall be in accordance with the general requirements in 907-
804.03.19.7.1 and as specified on the plans. 
 
907-804.03.19.7.4--Acceptance Procedure for Bridge Deck Smoothness.  After the bridge 
decks and bridge end slabs are completed and preferably before the construction of the bridge 
railing, they shall be tested for ride quality using a Contractor furnished profilograph.  Profile 
Index Values shall be determined in accordance with Department SOPs and these 
specifications.  The profilograph shall meet the requirements of 907-401.02.6.5.  Profiles will 
be obtained in the wheel paths of the main thru lanes and, where conditions allow, in the 
wheel paths of any auxiliary lanes or tapers.  Profile Index Values for bridge decks and bridge 
end slabs shall be obtained for all state roads with four lanes or more, on state roads three 
lanes or less where the current traffic count is 2,000 ADT or higher, or as designated on the 
plans.  Ride quality tests will begin at a point where the rearmost wheel of the profilograph is 
as close to the beginning of the bridge end slab as possible and shall proceed forward across 
the remainder of the bridge end slab, across the bridge deck and continue across the next 
bridge end slab to a point where the frontmost wheel of the profilograph reaches the farmost 
edge of the bridge end slab.  Bridges and bridge end slabs not requiring a ride quality test 
must meet a 1/8 inch in 10-foot straightedge requirement in longitudinal and transverse 
directions.  Bridges in horizontal curves having a radius of less than 1,000 feet at the 
centerline and bridges within the superelevation transition of such curves are excluded from a 
test with the profilograph. 
 
The Profile Index Value for bridge decks including the bridge end slabs shall be averaged for 
the left and right wheel path for each lane and where applicable, each auxiliary lane and taper, 

506



 - 34 - S.P. 907-804-15 -- Cont’d. 

and shall not exceed 65 inches per mile for each lane.  In addition, individual bumps or 
depressions exceeding 0.3 of an inch, when measured from a chord length of 25 feet, shall be 
corrected and the surface shall meet a 1/8 inch in 10-foot straightedge check made 
transversely across the deck or slab. 
 
Bridge decks and bridge end slabs not meeting the preceding requirements shall be corrected. 
Corrective work shall be done at no additional cost to the Department.  Corrective work shall 
consist of grinding the bridge deck in accordance with this specification.  All corrective work 
shall precede final surface texturing.  All surface areas, corrected by grinding, shall be sealed 
with a sealant approved by the Bridge Engineer. 
 
In case the bridge end slabs are to be constructed on a future project, the bridge deck(s) alone 
shall be tested for ride quality using the acceptance procedure outlined above, except that the 
ride quality test will begin at a point where the rearmost wheel of the profilograph is as close 
to the beginning of the bridge as possible and shall proceed forward across the bridge deck to 
a point where the frontmost wheel of the profilograph reaches the farmost edge of the bridge. 
 
Expansion joint installation shall be delayed and the joint temporarily bridged to facilitate 
operation of the profilograph and grinding equipment across the joint wherever feasible. 
 
It shall be the Contractor’s responsibility to schedule profilograph testing.  The Contractor 
shall notify the Department at least five (5) days in advance of profilograph testing.  The 
Contractor shall ensure that the area to be tested has been cleaned and cleared of all 
obstructions.  Profilograph testing of bridge decks and bridge end slabs shall be performed by 
the Contractor under supervision of the Engineer.  All profilograph testing shall be performed 
at no additional cost to the Department.  The Contractor will be responsible for traffic control 
associated with this testing operation. 
 
907-804.03.19.7.4.1--Grinding Bridge Decks. 
 
907-804.03.19.7.4.1.1--Equipment.  The grinding equipment shall be a power driven, self-
propelled machine that is specifically designed to smooth and texture portland cement 
concrete pavement with diamond blades.  The effective wheel base of the machine shall not 
be less than 12.0 feet.  It shall have a set of pivoting tandem bogey wheels at the front of the 
machine and the rear wheels shall be arranged to travel in the track of the fresh cut pavement.  
The center of the grinding head shall be no further than 3.0 feet forward from the center of the 
back wheels. 
 
The equipment shall be of a size that will cut or plane at least 3.0 feet wide.  It shall also be of 
a shape and dimension that does not encroach on traffic movement outside of the work area.  
The equipment shall be capable of grinding the surface without causing spalls at cracks, 
joints, or other locations. 
 
907-804.03.19.7.4.1.2--Grinding.  The grinding areas will be determined by the Contractor 
and approved by the Engineer.  The Contractor shall develop and submit to the Engineer for 
approval a Grinding Plan.  The Contractor shall allow up to 45 days for the Department to 
review the Plan prior to starting any grinding operations.  This plan shall include as a 
minimum: 
 

1. Name of the project superintendent in responsible charge of the grinding operation. 
2. List and description of all equipment to be used. 
3. Maximum depth of each pass allowed by the grinding equipment. 
4. Maximum width of each pass allowed by the grinding equipment. 
5. Details of a sequence of the grinding operation. 
6. Complete data from Profilograph runs, based on a 0.3 inch bump height, for each wheel 

path over the entire bridge including bridge end slabs, which shall include profile 
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index, bump locations (in stations), bump heights and proposed final cross-slopes. 
When a computerized profilograph is used, a complete printout of the profile including 
the header information for each wheel path will be required. 

7. Data showing reinforcing steel clearance in all areas to be ground. 
8. A detailed drawing of the deck showing areas to be ground with station numbers and 

grinding depths clearly indicated. 
9. A description of grinding in areas where drains are in conflict with grind areas. 
10. Details of any changes in deck drainage (anticipated ponding, etc.) 

 
The Engineer will evaluate the grinding plan for conformance with the plans and 
specifications, after which the Engineer will notify the Contractor of any additional 
information required and/or changes that may be needed.  Any part of the plan that is 
unacceptable will be rejected and the Contractor shall submit changes for reevaluation.  All 
approvals given by the Engineer shall be subject to trial and satisfactory performance in the 
field, and shall not relieve the Contractor of the responsibility to satisfactorily complete the 
work. 
 
The construction operation shall be scheduled and proceed in a manner that produces a 
uniform finished surface.  Grinding will be accomplished in a manner that eliminates joint or 
crack faults while providing positive lateral drainage by maintaining a constant cross-slope 
between grinding extremities in each lane.  Auxiliary or ramp lane grinding shall transition as 
required from the mainline edge to provide positive drainage and acceptable riding surface. 
 
The operation shall result in a finished surface that conforms as close as possible to the typical 
cross-section and the requirements specified in Subsection 907-804.03.19.7.4.1.3. 
 
The Contractor shall establish positive means for removal of grinding residue.  Residue shall 
not be permitted to flow across lanes used by public traffic or into gutters or drainage 
facilities. 
 
907-804.03.19.7.4.1.3--Final Surface Finish.  The grinding process shall produce a finish 
surface that is as close as possible to grade and uniform in appearance with a longitudinal line 
type texture.  The line type texture shall contain parallel longitudinal corrugations that present 
a narrow ridge corduroy type appearance.  The peaks of the ridges shall be approximately 
1/16 inch higher than the bottoms of the grooves with approximately 53 to 57 evenly spaced 
grooves per foot.  Grinding chip thickness shall be a minimum of 0.080 inches thick. 
 
The finished bridge decks and bridge end slabs shall be retested for riding quality using a 
Contractor furnished profilograph meeting the requirements of 907-401.02.6.5.  The finished 
results shall meet the following conditions: 
 

(a) Individual bumps or depressions shall not exceed 0.3 inches when measured from a 
chord length of 25 feet. 

(b) The final index value for the bridge deck and bridge end slabs shall be an average 
of both the right and left wheel paths of each lane and shall not exceed 65 inches 
per mile. 

 
The final profilogram will be furnished to the Engineer for informational purposes. 
 
907-804.03.19.8--Finishing Horizontal Surfaces of Footings or Top  Slabs of Box Bridges, 
Culverts, or Other Structures.  The finishing of horizontal surfaces of footing or top slabs 
of box bridges, culverts, or other structures shall be achieved by placing an excess of material 
in the form and removing or striking off the excess with a template, forcing the coarse 
aggregate below the mortar surface.  After the concrete has been struck off the surface shall 
be given a Class 6 finish. 
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907-804.03.19.9--Finishing Exposed Surfaces of Sidewalks.  After the concrete has been 
deposited in place it shall be consolidated and the exposed surface shall be given a Class 6 
finish.  An edging tool of the required radius shall be used on all edges and at all expansion 
joints.  The surface shall have a granular texture which will not be slick when wet. 
 
Sidewalk surfaces shall be laid out in blocks with an approved grooving tool as shown on the 
plans or as directed. 
 
907-804.03.20--Opening Bridges. 
 
907-804.03.20.1--Public Traffic.  Unless otherwise specified, concrete bridge floors shall be 
closed to public highway traffic for a period of at least 21 days after placing concrete. 
 
907-804.03.20.2--Construction Traffic.  Unless otherwise specified, concrete bridge floors 
shall be closed to construction traffic for a period of 7 days after placing concrete and the 
minimum required compressive strength for the concrete placed is obtained. 
 
907-804.03.21--Final Cleanup.  Upon completion of the work all equipment, surplus 
materials, forms, and waste material shall be removed, the bridge cleaned, and the site of the 
work given a final cleanup. 
 
907-804.03.22--Precast-Prestressed Concrete Bridge Members. 
 
907-804.03.22.1--General.  All installations and plants for the manufacture of precast-
prestressed bridge members shall be PCI (Prestressed Concrete Institute) Certified.  Bridge 
members manufactured in plants or installations not so approved will not be accepted for use 
in the work.  The Contractor or other manufacturer shall employ a technician skilled in the 
adopted system of prestressing to supervise the manufacturing operations.  This technician 
shall be certified according to the guidelines of this specification.  The Contractor shall 
develop and implement a Quality Control Program as per Division I of PCI Quality Control 
Manual, 3rd Edition. The Quality Control Program shall be submitted to the District Materials 
Engineer for approval.  
 
907-804.03.22.2--Stressing Requirements.  The jacks for stressing shall be equipped with 
accurate calibrated gages for registering the jacking pressure.  Means shall be provided for 
measuring elongation of strands to at least the nearest 1/16 inch. 
 
Prior to beginning work, the Contractor or manufacturer shall have all jacks to be used, 
together with their gages, calibrated by an approved laboratory.  All jacks and gages shall 
have an accuracy of reading within two percent.  The testing agency shall furnish the 
Engineer a statement certifying that the jacks and gages meet this requirement.  During the 
progress of the work, if a gage appears to be giving erratic results or if the gage pressure and 
elongations indicate materially differing stresses, recalibration will be required. 
 
Calibration of jacks and gages shall be repeated at intervals deemed necessary by the 
Engineer. These intervals for calibration shall not exceed one year. 
 
Shop drawings of prestressed beams, including an erection plan, shall be submitted in 
duplicate to the Bridge Engineer for approval prior to manufacture of members. 
 
907-804.03.22.2.1--Methods.  Plans for the particular bridge members will show prestressing 
by one of the following methods: 
 
(A) Pretensioning.  The prestressing strands are stressed initially.  After the concrete is 
placed, cured, and has attained the compressive strength shown on the plans, the stress is 
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transferred to the member.  The method used for pretensions shall be in accordance to 
Division II of PCI Quality Control Manual, 3rd Edition. 
 
(B) Posttensioning.  The posttensioning tendons are installed in voids or ducts and are 
stressed and anchored after development of the compressive strength specified on the plans.  
The voids or ducts are then pressure grouted. 
 
(C) Combined Method.  Part of the reinforcing is pretensioned and part posttensioned. Under 
this method all applicable requirements for the two methods specified shall apply to the 
respective stressing elements being used. 
 
907-804.03.22.2.2--Alternate Details for Prestressed Members.  In the event that the 
Contractor (Manufacturer) desires to use materials or methods that differ in any respect from 
those shown on the plans or described in these specifications, the Contractor shall submit for 
approval full plan details (on acceptable tracings suitable for reproduction) and specifications, 
and these shall become the property of the Department.  In order for alternate materials and/or 
methods to be considered, they will be required to comply fully with the following: 
 

A. Provisions equal to those stipulated in these specifications. 
B. Current AASHTO Specifications. 
C. Recommendations of materials manufacturer. 
D. Camber tolerance of beams and spans shown on plans. 

 
(Note:  Alternate materials and methods will not be authorized on Federal-Aid Projects.) 

 
The Engineer shall be the sole judge as to the adequacy and propriety of any variation of 
materials or methods. 
 
907-804.03.22.2.3--Stressing Procedure. 
 
(A) General.  Stressing shall be performed by suitable jacks working against unyielding 
anchorages and capable of maintaining the required stress for an indefinite period without 
movement or yielding.  Strands may be stressed singularly or in a group. 
 
The tension to be applied to each strand shall be as shown on the plans.  The tension shall be 
measured by both jacking gages and elongations in the strands and the result shall check 
within close limits. 
 
It is anticipated that there will possibly be a difference in indicated tension between jack 
pressure and elongation of about five (5) percent.  In this event, the discrepancy shall be 
placed on the side of slight overstress rather than understress. 
 
In the event of an apparent discrepancy between gage pressure and elongation of as much as 
five (5) percent, the entire operation shall be carefully checked, and the source of error 
determined before proceeding further. 
 
Elongation is to be measured after the strands have been suitably anchored, and all possible 
slippage at the anchorages has been eliminated. 
 
In all stressing operations, the stressing force shall be kept as nearly symmetrical about the 
vertical axis of the member as practicable. 
 
(B) Pretensioning.  All strands to be prestressed shall be brought to a uniform initial tension 
prior to being given their full pretensioning. This uniform initial tension of approximately 
1000 to 2000 pounds shall be measured by suitable means such as a dynamometer so that its 
value can be used as a check against elongation computed and measured. 
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After the initial tensioning, the strand or group shall be stressed until the required elongation 
and jacking pressure is within the limits specified. 
 
When the strands are stressed in accordance with the plan requirements and these 
specifications and all other reinforcing is in place, the concrete shall be placed in the prepared 
forms. 
 
Strand stress shall be maintained until the concrete between anchorages has attained the 
required compressive strength as determined by cylinder tests, after which the strands shall be 
cut off flush with the ends of column members, and cut as shown on the plans for beams, 
girders, etc.  Strands shall be cut or released in such a manner that eccentricity of prestress 
will be kept to a minimum and no damage to the member will result.  The strand cutting 
pattern shall be as shown on the plans or as approved by the Bridge Engineer. 
 
(C) Posttensioning.  For all posttensioning tendons/bars the anchor plates shall set exactly 
normal in all directions to the axis of the tendon/bar. Parallel wire anchorage cones shall be 
recessed within the beams.  Tensioning shall not take place until the concrete has reached the 
compressive strength shown on the plans. 
 
Elongation and jacking pressures shall make appropriate allowance for all possible slippage or 
relaxation of the anchorage.  Posttensioning tendons/bars shall be stressed in the order and 
manner shown on the plans. 
 
The units shall be tensioned until the required elongations and jacking pressures are attained 
and reconciled within the limits specified in 907-804.03.22.2.3(A) with such overstresses as 
approved by the Engineer for anchorage relaxation. 
 
Independent references shall be established adjacent to each anchorage to indicate any 
yielding or slippage that may occur between the time of initial stressing and final release of 
the strands. 
 
Straight tendons/bars may be tensioned from one end.  Unless otherwise specified, curved 
tendons shall be stressed by jacking from both ends of the tendons. 
 
(D) Combined Method.  In the event that girders are manufactured with part of the 
reinforcement pretensioned and part posttensioned, the applicable portions of the 
requirements listed herein shall apply to each type. 
 
907-804.03.22.3--Manufacture. 
 
907-804.03.22.3.1--Forms.  The forms used for precast-prestressed bridge members shall 
meet the requirements of Division V of the PCI Quality Control Manual, 3rd Edition.  
 
907-804.03.22.3.2--Placing and Fastening Steel.  Placing and fastening of all steel used for 
precast-prestressed bridge members shall meet the requirements of Division V of the PCI 
Quality Control Manual, 3rd Edition.  
 
907-804.03.22.3.3--Holes for Prestressing Tendons/Bars.  Holes provided in girders for 
prestressing tendons/bars shall be formed by means of inflatable rubber tubing, flexible metal 
conduit, metal tubing, or other approved means. 
 
907-804.03.22.4--Placing and Curing Concrete. 
 
907-804.03.22.4.1--Placing.  The placing of concrete shall meet the applicable requirements 
of Division III of PCI Quality Control Manual, 3rd Edition.  
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907-804.03.22.4.2--Curing.  Initial curing of all members shall be accomplished by fogging, 
wet burlap, or other approved methods and shall begin as soon as the concrete has hardened 
sufficiently to withstand surface damage.  This curing shall continue until the concrete has 
attained its initial set; however, the minimum initial curing period shall be three hours and the 
maximum, five hours.  If a retarding agent is used, the minimum period shall be five hours 
and the maximum seven hours.  Following the initial curing, curing shall be resumed by 
steam, specified as follows. 
 
In steam curing the member shall be enclosed in a suitable enclosure.  The enclosure shall be 
of sturdy construction to withstand wind and shall be weather-tight to minimize moisture and 
heat losses.  There shall be at least six inches of space between the enclosure and concrete for 
proper circulation of steam.  Application of the steam shall not be directly on the surface of 
the concrete. 
 
The steam shall be completely saturated in order to prevent loss of humidity and to provide 
excess moisture for proper hydration of the cement.  When weather conditions require, and 
when directed, additional moisture shall be applied during steam curing in order that the 
surface of the concrete will show free moisture.  This can be accomplished by use of fogging, 
spraying, wet burlap, or other approved methods. 
 
The temperature of the interior of the enclosure shall be at least 80°F and not more than 
160°F.  The ideal temperature is 100° to 130°F.  During initial application of the steam, the 
ambient air temperature within the enclosure shall increase at a rate not exceeding 40°F per 
hour. 
 
At least one recording thermometer for each enclosure shall be furnished by the producer.  If 
the enclosure is longer than 300 feet, an additional recording thermometer shall be furnished 
for each additional 300 feet of length or fraction thereof.  Each recording thermometer shall 
be placed within the enclosure at a point designated by the inspector.  An approved portable 
thermometer shall be furnished by the producer for use by the producer and the Inspector in 
determining the temperature(s) at other points within the enclosure.  The temperature at any 
point within the enclosure shall not vary more than 10°F from that of the recording 
thermometer or the average of the recording thermometers if more than one is used. 
 
An alternate means of determining and recording temperatures may consist of the use of 
temperature bulbs connected electrically to a central recorder.  The same number of such 
bulbs will be required as specified above for recording thermometers, and the central recorder 
shall record the temperature of each bulb. 
 
Steam may be temporarily suspended, if necessary, during removal of side forms.  This 
operation shall be performed in such a manner that the concrete in any portion of the member 
shall not be exposed for more than one hour.  If directed, due to low humidity or temperature, 
the exposed concrete shall be kept wet.  In discontinuing the steam, it shall be cut off for at 
least one hour before uncovering the member.  No restrictions as to the rate of increase of 
temperature are applicable for applying steam after this operation is completed. 
 
Steam may be suspended, if necessary, during transfer of the tensioning load (detensioning or 
posttensioning). No restrictions as to rate of increase or decrease of temperature are applicable 
to discontinuing or re-applying steam for this operation.  However, the concrete shall be kept 
wet during exposure. 
 
After the stress-transfer operation, curing may be resumed either by steam, cotton mats, 
wetted burlap, constant fogging, or liquid membrane. When used, liquid membrane shall be 
white pigmented and shall be applied at the rate of one gallon per 150 square feet of surface. 
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Membrane shall not be applied to portions of units designated to be bonded to other concrete 
or which are to receive a Class 2 finish.  Such portions shall be cured by other methods.  
 
907-804.03.22.4.3--Removal of Side Forms.  Side forms may be removed after the concrete 
has attained sufficient strength to maintain a true section.  In order to obtain "sufficient 
strength", it may be necessary to cure members for 12 hours or more as prescribed in 907-
804.03.22.4.2, or to attain a minimum compressive strength of 1,000 psi. 
 
If high-early-strength concrete is obtained by use of low slump (0 to 1.5 inch) concrete, 
vacuum process, or other approved methods, side forms may be removed earlier; however, 
approval of the methods and revision from normal schedules will be made only after 
inspections by the District and Jackson Laboratories have determined that satisfactory results 
will be attained by the methods and schedules proposed. 
 
907-804.03.22.4.4--Grouting.  The holes through posttensioned members in which the 
tendons are installed shall be equipped with approved grouting vents.  All prestressing 
tendons to be bonded shall be free of dirt, loose rust, grease, or other deleterious substances.  
Before grouting, the ducts shall be free of water, dirt, and other foreign substances.  The ducts 
shall be blown out with compressed air until no water comes through the ducts.  For long 
members with draped tendons an open tap at low points may be necessary.  After completion 
of stressing, the annular space between sides of tendon and sides of hole shall be grouted as 
set in the following paragraphs. 
 
With the grouting vent open at one end of the core hole, grout shall be applied continuously 
under moderate pressure at the other end until all entrapped air is forced out through the open 
grout vent, as evidenced by a steady stream of grout at the vent.  Whereupon, the open vent 
shall be closed under pressure.  The grouting pressure shall be gradually increased to refusal 
(at least 75 psi) and held at this pressure for approximately 10 seconds, and the vent shall then 
be closed under this pressure. 
 
Portland cement grout shall consist of a mixture of: 
 
 1 part Type 1 Portland cement 
 1/4 part fly ash  
 3/4 part washed sand (all passing No. 16 sieve and not more than five 

percent retained on No. 30) 
 4 to 6 gallons of water per bag of cement. 
 
A plasticizing admixture, subject to approval by the Engineer, shall be used in accordance 
with the manufacturer's recommendations. 
 
The grout shall be mixed in a mechanical mixer, shall have the consistency of heavy paint, 
and shall be kept agitated until placed. 
 
Members shall not be moved before the grout has set, ordinarily at least 24 hours at 80°F or 
higher. 
 
907-804.03.22.5--Finishing and Marking.  Units shall be given a Class 1 finish at the plant 
and shall be given a Class 2 finish after erection when required. 
 
Recesses in girders at end of diaphragm bars, holes left by form ties, and other surface 
irregularities shall be carefully cleaned and patched with an approved non-shrink commercial 
grout or a non-shrinkage mortar of the following composition: 
 

1 part Type 1 cement 
1 1/2 to 2 parts fine sand 
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1/2 to 3/4 ounces aluminum powder per bag of cement 
Approved admixture per Subsection 713.02. 
Sufficient water to produce a workable but rather stiff mix. 

 
The units shall be clearly marked in accordance with Department SOP.  
 
907-804.03.22.6--Handling, Storage, and Installation.  Posttensioned members may be 
handled immediately after completion of stressing and grout has set. Pretensioned members 
may be handled immediately after release of tensioning. In either case, the members shall 
have developed a minimum compressive strength of 4000 psi prior to handling.  In the event 
stressing is not done in a continuous operation, members shall not be handled before they are 
sufficiently stressed, as determined by the Engineer, to sustain all forces and bending 
moments due to handling.  In the handling, storage, and transporting of beams or girders, they 
shall be maintained in an upright position (position as cast) at all times and shall be picked up 
from points within distance from beam ends equal to beam depth or at pick-up points 
designated on the plans. Disregard of this requirement and dropping of units may be cause for 
rejection, whether or not injury to the unit is apparent.  Piles shall be picked up and loaded for 
shipment at points shown by the suspension diagram on the plans.  Extreme care shall be used 
in handling and storing piles to prevent damage.  The dropping of a pile may be cause for 
rejection of same, whether or not there is apparent injury to the member. 
 
Care shall be exercised during the storage, hoisting, and handling of precast units to prevent 
damage.  Damaged units shall be replaced by the Contractor at no additional costs to the 
State. 
 
When members are stacked for storage, each layer shall be supported at or near the pick-up 
points.  Supports shall be carefully placed in a vertical line in order that the weight of any 
member will not stress an underlying member.  To prevent damage in moving members it is 
suggested that rigid supports be covered with a cushion of wood or other resilient material. 
 
Members shall not be transported until at least one day after the concrete has reached a 
compressive strength of 5,000 psi or greater strength when shown on the plans. 
 
Piles used in salt water shall not be driven until concrete is seven days old, and air-entrained 
concrete shall be used in such piles. 
 
After prestressed concrete voided slab units are set, doweled and bolted in their final position 
the keyways and dowel holes shall be filled with an approved non-shrink grout.  Traffic shall 
not be permitted on the spans for 24 hours after grouting, and heavy construction equipment 
exceeding 15 tons will not be permitted on the spans for a period of 72 hours after grouting. 
 
Adjacent slab units that mismatch more than one-fourth inch shall be adjusted prior to 
grouting of the shear keys.  The maximum deviation from cross-section and grade (exclusive 
of camber) at any point shall not exceed one-fourth inch; and when the surface is checked 
with a ten-foot straightedge applied both parallel and perpendicular to the centerline, the 
variance shall not exceed one-fourth inch. 
 
In addition to the requirements set out in this section, the applicable requirements of Section 
803 shall apply. 
 
907-804.03.22.7--Tolerances for Accepting Precast Prestressed Concrete.  Member shall 
meet the dimension tolerances set by Division VI of PCI Quality Control Manual, 3rd Edition. 
 
907-804.03.22.8--Testing of Materials.  The frequency of testing shall meet the requirements 
of Table 4 of this Special Provision, “CONTRACTOR’S MINIMUM REQUIREMENTS 
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FOR QUALITY CONTROL”, except the minimum requirements of plastic concrete shall 
meet those in Division VI of PCI Quality Control Manual, 3rd Edition. 
 
907-804.03.22.9--Testing Personnel.  Technicians testing Portland cement concrete used in 
the production of precast-prestressed members shall be PCI Quality Control 
Technician/Inspector Certified.  Each producer of precast-prestressed members shall have at 
least one PCI Level II certified technician on site during production for Department projects.   
 
907-804.03.22.10--Documentation.  The Precast-Prestressed Producer for each Precast-
Prestressed concrete bridge member shall maintain documentation as set forth in Department 
SOPs.  Testing and inspection record forms shall be approved by the Central Laboratory and 
as a minimum contain information listed in Division VI of PCI Quality Control Manual, 3rd 
Edition. 
 
907-804.03.22.11--Use in the Work.  Before any Precast-Prestressed member is incorporated 
into the work, documentation as described in 907-804.03.22.10 is required along with visual 
inspection of the member at the bridge construction site.  Project Office personnel as per 
Department SOP will make visual inspection of the prestressed member at the bridge 
construction site.  
 
907-804.04--Method of Measurement.  The volume of concrete, complete and accepted, will 
be measured in cubic yards.  In computing the volume, the neat dimensions shown on the 
plans will be used, except for such variations as may be ordered in writing by the Engineer.  
The quantity of concrete involved in fillets, scorings, and chamfers one square inch or less in 
cross-sectional area will be neglected.  Deductions shall be made for the following: 
 

(1) The volume of structural steel, including steel piling encased in concrete. 
(2) The volume of timber piles encased in concrete, assuming the volume to be 0.80 

cubic foot per linear foot of pile. 
(3) The volume of concrete piles encased in concrete. 
(4) Any deductions in total pay as a result of the formula shown in 907-804.02.13.1, 

Basis of Acceptance. 
 
No deduction will be made for the volume of concrete displaced by steel reinforcement, floor 
drains, or expansion joint material that is one inch or less in width normal to the centerline of 
the joint.  Where railing is bid as a separate item, that portion of the railing above the top of 
the curb, above the surface of the sidewalk, or above the bridge roadway, as the case may be, 
will not be included in the measurement of concrete, but will be measured as railing.  Massive 
pylons or posts which are to be excepted from payment for railing and are intended to be 
measured for as concrete will be so noted on the plans. 
 
When shown on the plans or directed by the Engineer, concrete placed as a seal for 
cofferdams will be measured by the cubic yard actually in place, except that no measurement 
will be made of seal concrete placed outside of an area bounded by vertical planes 18 inches 
outside the neat lines of the footing as shown on the plans or as directed and parallel thereto. 
 
Reinforcing steel will be measured and paid for in pounds as set out in Section 805. 
 
Unless otherwise specified, structural steel will be measured and paid for as set out in Section 
810. 
 
Excavation for bridges will be measured and paid for as in Section 801. 
 
Piling will be measured and paid for as set out in Sections 802 and 803. 
 
Railing will be measured and paid for as set out in Section 813. 
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Prestressed concrete beams and plank will be measured by the linear foot. 
 
Prestressed concrete voided slab units (interior and exterior with railing) and precast concrete 
caps (intermediate and end cap with winged abutment wall) of the size and type specified will 
be measured by the unit complete in place and accepted.  Railing, winged abutment walls, 
grout, tie rods, nuts, washers, bearing pads and other appurtenances will not be measured for 
separate payment. 
 
907-804.05--Basis of Payment.  Concrete will be paid for at the contract unit price per cubic 
yard for the class or classes specified, complete in place.  Prestressed concrete beams and 
plank will be paid for at the contract unit per linear foot of specified size and type. 
 
Prestressed concrete voided slab units and precast caps will be paid for at the contract unit 
price per each for the specified types and sizes, complete in place and accepted; which price 
shall be full compensation for furnishing, hauling and erecting the members; including all 
prestressing reinforcement and other reinforcement in the members.  Payment at the contract 
unit prices bid shall be full compensation for furnishing all materials, equipment, tools, labor 
and incidentals necessary to complete the work. 
 
Payment will be made under: 
 
907-804-A: Bridge Concrete (Class ____ ) - per cubic yard 
 
907-804-B: Box Bridge Concrete (Class ___ ) - per cubic yard 
 
907-804-C: ______  Prestressed Concrete Beam, Type _____ - per linear foot 
 (Length) 
 
907-804-D: ______  Prestressed Concrete Plank - per linear foot 
 (Length) 
 
907-804-E: ______  Prestressed Concrete Voided Slab (   *   Int.) - per each 
 (Length)   
 
907-804-F: ______  Prestressed Concrete Voided Slab (   *   Ext.)  - per each 
 (Length)   
 
907-804-G: ______  Precast Concrete Caps (End Unit with Wall) - per each 
 (Length)   
 
907-804-H: ______  Precast Concrete Caps (Intermediate Unit) - per each 
 (Length)   
 
*Description 
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SPECIAL PROVISION NO. 906-3 
 
Training Special Provisions 
 
This Training Special Provision supersedes subparagraph 7b of the Special Provision entitled 
"Specific Equal Employment Opportunity Responsibilities," (Attachment 1), and is in 
implementation of 23 U.S.C. 140(a). 
 
As part of the Contractor's equal employment opportunity affirmative action program training 
shall be provided as follows: 
 

The Contractor shall provide on-the-job training aimed at developing full journeymen in the 
type of trade or job classification involved. 

 
The number of trainees to be trained under this special provision will be as indicated in the bid 
schedule of the contract. 
 
In the event that a Contractor subcontracts a portion of the contract work, he shall determine 
how many, if any, of the trainees are to be trained by the subcontractor, provided, however, that 
the Contractor shall retain the primary responsibility for meeting the training requirements 
imposed by this special provision. The Contractor shall also insure that this training special 
provision is made applicable to such subcontract. Where feasible, 25 percent of apprentices or 
trainees in each occupation shall be in their first year of apprenticeship or training. 
 
The number of trainees shall be distributed among the work classifications on the basis of the 
Contractor's needs and the availability of journeymen in the various classifications within a 
reasonable area of recruitment. Prior to commencing construction, the Contractor shall submit to 
the State highway agency for approval the number of trainees to be trained in each selected 
classification and training program to be used. Furthermore, the Contractor shall specify the 
starting time for training in each of the classifications. The Contractor will be credited for each 
trainee employed by him on the contract work who is currently enrolled or becomes enrolled in 
an approved program and will be reimbursed for such trainees as provided hereinafter. 
 
Training and upgrading of minorities and women toward journeymen status is a primary 
objective of this Training Special Provision.  Accordingly, the Contractor shall make every effort 
to enroll minority trainees and women (e.g., by conducting systematic and direct recruitment 
through public and private sources likely to yield minority and women trainees) to the extent that 
such persons are available within a reasonable area of recruitment. The Contractor will be 
responsible for demonstrating the steps that he has taken in pursuance thereof, prior to a 
determination as to whether the Contractor is in compliance with this Training Special 
Provision. This training commitment is not intended, and shall not be used, to discriminate 
against any applicant for training, whether a member of a minority group or not. 
 
No employee shall be employed as a trainee in any classification in which he has successfully 
completed a training course leading to journeyman status or in which he has been employed as a 
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journeyman. The Contractor should satisfy this requirement by including appropriate questions 
in the employee application or by other suitable means. Regardless of the method used the 
Contractor's records should document the findings in each case. 
 
The minimum length and type of training for each classification will be as established in the 
training program selected by the Contractor and approved by the State highway agency and the 
Federal Highway Administration. The State highway agency and the Federal Highway 
Administration shall approve a program if it is reasonably calculated to meet the equal 
employment opportunity obligations of the Contractor and to qualify the average trainee for 
journeyman status in the classification concerned by the end of the training period. Furthermore, 
apprenticeship programs registered with the U.S. Department of Labor, Bureau of 
Apprenticeship and Training, or with a State apprenticeship agency recognized by the Bureau 
and training programs approved but not necessarily sponsored by the U.S. Department of Labor, 
Manpower Administration, Bureau of Apprenticeship and Training shall also be considered 
acceptable provided it is being administered in a manner consistent with the equal employment 
obligations of Federal-aid highway construction contracts. Approval or acceptance of a training 
program shall be obtained from the State prior to commencing work on the classification 
covered by the program. It is the intention of these provisions that training is to be provided in 
the construction crafts rather than clerk-typists or secretarial-type positions. Training is 
permissible in lower level management positions such as office engineers, estimators, 
timekeepers, etc., where the training is oriented toward construction applications. Training in the 
laborer classification may be permitted provided that significant and meaningful training is 
provided and approved by the division office. Some offsite training is permissible as long as the 
training is an integral part of an approved training program and does not comprise a significant 
part of the overall training. 
 
Except as otherwise noted below, the Contractor will be reimbursed 80 cents per hour of training 
given an employee on this contract in accordance with an approved training program. As 
approved by the engineer, reimbursement will be made for training persons in excess of the 
number specified herein. This reimbursement will be made even though the Contractor receives 
additional training program funds from other sources, provided such other does not specifically 
prohibit the Contractor from receiving other reimbursement. Reimbursement for offsite training 
indicated above may only be made to the Contractor where he does one or more of the following 
and the trainees are concurrently employed on a Federal-aid project; contributes to the cost of the 
training, provides the instruction to the trainee or pays the trainee's wages during the offsite 
training period. 
 
No payment shall be made to the Contractor if either the failure to provide the required training, 
or the failure to hire the trainee as a journeyman, is caused by the Contractor and evidences a 
lack of good faith on the part of the Contractor in meeting the requirements of this Training 
Special Provision. It is normally expected that a trainee will begin his training on the project as 
soon as feasible after start of work utilizing the skill involved and remain on the project as long 
as training opportunities exist in his work classification or until he has completed his training 
program. It is not required that all trainees be on board for the entire length of the contract. A 
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Contractor will have fulfilled his responsibilities under this Training Special Provision if he has 
provided acceptable training to the number of trainees specified. The number trained shall be 
determined on the basis of the total number enrolled on the contract for a significant period. 
 
Trainees will be paid at least 60 percent of the appropriate minimum journeyman's rate specified 
in the contract for the first half of the training period, 75 percent for the third quarter of the 
training period, and 90 percent for the last quarter of the training period, unless apprentices or 
trainees in an approved existing program are enrolled as trainees on this project. In that case, the 
appropriate rates approved by the Departments of Labor or Transportation in connection with the 
existing program shall apply to all trainees being trained for the same classification who are 
covered by this Training Special Provision. 
 
The Contractor shall furnish the trainee a copy of the program he will follow in providing the 
training. The Contractor shall provide each trainee with a certification showing the type and 
length of training satisfactorily completed. 
 
The Contractor will provide for the maintenance of records and furnish periodic reports 
documenting his performance under this Training Special Provision. 
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SPECIAL PROVISION NO. 906-4 
 

2000 MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
ON-THE-JOB TRAINING PROGRAM 

 
ALTERNATE TRAINING SPECIAL PROVISION 
 
PURPOSE 
 
The purpose of the On-The-Job Training (OJT) Program is to provide training for minority, 
female and economically disadvantaged individuals in order that they may develop 
marketable skills and gain journey status in the skilled craft classifications in which they are 
being trained. 
 
INTRODUCTION 
 
The Year 2000 OJT Program has been developed through the partnering efforts of the Road 
Builders of Mississippi, the Federal Highway Administration (FHWA) and the Mississippi 
Department of Transportation (MDOT). 
 
The OJT Program has been designed for use by participating contractors and subcontractors 
in meeting their training needs.  The objective of the OJT Program is to develop skilled 
workers in the skilled craft trade areas of highway construction who are sufficiently trained to 
be productive employees in the highway construction industry work force. 
 
The success of the OJT Program will require that contractors and subcontractors follow 
uniform and basic procedures in training in keeping records of trainees’ progress toward 
journey status, and in reporting  trainees’ successful completion or termination from the 
program. 
 
FUNDING 
 
MDOT will establish an annual OJT Fund in which, contractors and subcontractors may bill  
the Department directly for hours worked by trainees.   The funding source of this money 
will be state and federal funds for MDOT’s OJT Program, with a cap of $50,000.00. 
 
PROCEDURE 
 
Trainee positions will be selected by prime and sub contractors  and will not be project 
specific.  Provided below are some of the factors that will be used to establish the number of 
 trainee positions each  contracting  year, they are: 
 

• number of contracts let during a contracting year 
• dollar volume  
• type of project 
• location  
• available trainees 
• training program(s) submitted by contractor 

 
Each contractor will submit a yearly certification with regard to their participation in the OJT 
Program.  This certification will also identify the number of trainees each prime or sub 
contractor intends to train on either federal or state funded highway projects. 
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DISBURSEMENT OF FUNDS 
 
Contractors will be paid $3.00  rate for each hour of training performed by all trainees in an 
approved training program.  Program reimbursements will be made directly to the prime or 
sub contractor.  Request for payment will be submitted to the Contract Administration Office 
for approval. 
 
Contractors must complete the form providing the following information to be reimbursed. 
 
Contractor’s Name 
Mailing Address 
 
Trainee Name  ______________________________________________________________  
 
Social Security Number  ______________________________________________________ 
 
Type of Program  ____________________________________________________________  
 
 Total Number of Training Hours Required _______________________________________ 
 
Training Hours Completed for Reimbursement  ____________________________________ 
 
Type of Statement: Monthly ______ Quarterly ______ Annual ______ 
 

 
Work Period or 

Time Frame 

 
Project Number 

 
Total Hours 
Worked By 

Project 

 
Cumulative 

Hours in 
Program 

 
Number of 
Hours to be 
paid on this 

Voucher 
 
 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
I hereby certify that this information is true... (Must have customary certification of information). 
 
Signed by: ______________________________  Date:  _________________________ 
 
TRAINING PROGRAM APPROVAL 
 

A. To use the OJT Program on highway construction projects, the contractor will 
notify the Department Contract Administration Office using the Request for On-
the-Job Training Program Approval.  The notification must include the following 
information: 

 
• Trainee Starting Date 
• Project number (s) trainee starting on 
• Training program (classification) to be used; and 
• Anticipated date of trainee employment 
• Number of classroom training hours by subject 
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B. If a contractor chooses to use a training program different from those listed in 

the OJT Program, or desires to train in a different classification, the training 
program must be submitted in its entirety for approval by the Department and 
FHWA.  The training proposal must include the following: 

 
1. The primary objective of the program:  To provide training for minority, 

female and economically disadvantaged individuals for development to 
full journey status in the work classifications in which they are being 
trained. 

 
2. The minimum number of hours and type of training the trainee will 

receive as it relates to each specific task required to achieve journey 
status. 

 
3. Minimum wage. 
 
4. Trainee certification of completion. 
 
5. Records and reports submitted to the Contract Administration Office on a 

quarterly basis. 
 
DEPARTMENT RESPONSIBILITY 
 

1. Department project staff will monitor trainees on the project.  They will monitor 
payrolls for payment of correct wage rates and fringe benefits.  The Contract 
Administration Office will maintain a master list by contractor name, project 
number, trainee name and trainee social security number to aid project staff in 
monitoring trainees who work on multiple projects. 

 
2. The Contract Administration Office may elect to interview trainees periodically 

during the training period to assess their performance and training program.  To 
facilitate the interviews, the Contract Administration Office will contact 
contractors for the location of the trainees. 

 
CONTRACTOR  RESPONSIBILITY 
 

1. Trainees must be identified on payrolls (i.e. dragline trainee). 
 
2. The contractor will submit a quarterly report of training hours completed by 

trainees to the Contract Administration Office by the tenth working day of the 
first month of the new quarter using the Federal-Aid Highway Construction 
Contractors Monthly Training Report form (CAD-322).  The trainee must also be 
provided a copy of the report. 

 
3. When any trainee completes a program, or is terminated for a reason or reasons 

other than successful completion, the contractor must include the date of 
completion or an explanation for the termination and date of  termination on the 
quarterly training report. 

 
4. The contractor will assign each trainee to a particular person--either a   supervisor 

or a journeyman/woman who is proficient in the craft the trainee is being trained 
in, to ensure that timely instructional experience is received by the trainee.  This 
person, cooperating with the appropriate company personnel, will see that proper 
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records and the total intended training hours are completed during the allocated 
number of hours set up in the classification criteria. 

 
5. The contractor has the prerogative of terminating the training period of the trainee 

and advancing the trainee to journey status.  Approval requests must be submitted 
to the Contract Administration Office  with an explanation (refer to 2 above). 

 
6. Upon notification from the contractor, the Department will issue a certificate of 

completion to the trainee. 
 
7. Trainees may be transferred to state-aid highway construction projects in order to 

complete the training program.  If  transfers are made the Contract 
Administration Office must be notified on the Quarterly Reporting Form.  All of 
the training hours completed by  trainees will count toward overall program 
completion. 

 
8. Program reimbursements will be made directly to the prime or sub contractor. 

 
 
CLASSROOM TRAINING 

 
1. Classroom training programs must be pre-approved by the Department, if the 

contractor wishes to count the hours toward the trainee’s training program. 
 
2. Contractors will be reimbursed for classroom training hours after the trainee 

has completed 20 hours of work on a highway construction project. 
 

3. Reimbursement for classroom training will be limited to 40 hours per  trainee 
per construction season. 

 
• NOTE: All proposed classroom training must be submitted as part of the 

trainee’s OJT training  program. 
 
WAGE RATE 

 
1. The wage rate for all trainees is $5.15,  during their OJT training  program.  

Trainees shall be paid full fringe benefit amounts, where applicable.  At the 
completion of the training program, the trainee shall receive the wages of a 
skilled journey. 

 
2. For the purpose of  this training program, a quarter does not represent three 

months.  The first two quarters of a 500-hour training program would end after 
250 hours.  On a 750-hour training program, the first two quarters would end 
after 375 hours, the third quarter after 560 or an additional 186 hours or work and 
the fourth  after 750 hours. 

 
JOURNEY WORKER RATIO 
 

The ratio of trainee to journey will be less than 1:4 and not more than 1:10. 
 
RECRUITMENT AND SELECTION PROCEDURES 
 

A. Prerequisites for Trainees 
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To be qualified for enrollment in the OJT Program, trainees must 
possess basic physical fitness for the work to be performed, 
dependability, willingness to learn and ability to follow instructions. 

 
B. Licenses 
 

Truck driver trainees must possess appropriate driver permits or licenses for 
the operation of  Class A, B and C trucks.  However, when an instructional 
permit is used in lieu of a license, the trainee must be accompanied by an 
operator who: 

 
1. Holds a license corresponding to the vehicle being operated; 
 
2. Has had at least one year of driving experience; and  
 
3. Is occupying the seat next to the driver. 

 
C.  Recruitment 
 

1. Notices and posters setting forth the contractor’s Equal Employment 
Opportunity  Policy and availability of training programs will be placed 
in areas readily accessible to employees, applicants for employment and 
potential employees. 

 
2. The contractor must target minority, female or economically 

disadvantaged trainees. 
 
3. The contractor will conduct systematic and direct recruitment through 

public and private employee referral sources.  Contractors must submit 
the trainee’s name and completed application form to the Contact 
Administration Office for review and approval.  Approval must be 
obtained before the trainee can begin work under  the training program. 

 
4. Present employees will be screened for upgrading. 

 
D. Selection 
 

1. The selection and employment of a person by participating contractor 
shall qualify the person for the OJT Program. 

 
2. Selection will be made without regard to race, color, religion, sex, age 

or national origin and shall be completely nondiscriminatory. 
  
3. Employment of trainees will be in accordance with the work force 

requirements of the contractor.  Each contractor will hire and train the 
trainees for uses in their own organization. 

 
4. Written certification of  individuals under the category of economically 

disadvantaged can be provided to the contractor at the time of the 
interview.  This certification must then be provided to  the Contract 
Administration Office with the other required  information as part of 
the approval process for trainees. 
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Mississippi Department of Transportation  
On-The-Job Training Program April 1, 2000 

 
 Page 6 

• NOTE:  The OJT Program is to provide training for minority, female and 
economically disadvantaged individuals in order that they may develop marketable 
skills and gain journey status in the skilled craft classifications in which they are being 
trained.  However, this program does not exclude trainees that are not members of the 
above groups. 
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S  E  C  T  I  O  N     9  0  5   -   P  R  O  P  O  S  A  L 
 

Date _______________________ 
 
Mississippi Transportation Commission 
Jackson, Mississippi 
 
Sirs:  The following proposal is made on behalf of ____________________________________________________ 
_______________________________________ of ___________________________________________________ 
____________________________________________________________________________________________ 
for constructing the following designated project(s) within the time(s) hereinafter specified. 
 

The plans are composed of drawings and blue prints on file in the offices of the Mississippi Department of 
Transportation, Jackson, Mississippi.   

 
The Specifications are the current Standard Specifications and Supplemental Specifications of the 

Mississippi Department of Transportation approved by the Federal Highway Administration, except where 
superseded or amended by the plans, Special Provisions and Notice(s) to Bidders attached hereto and made a part 
thereof.   

 
I (We) certify that I (we) possess a copy of said Standard and Supplemental Specifications. 
 
Evidence of my (our) authority to submit the Proposal is hereby furnished.  The proposal is made without 

collusion on the part of any person, firm or corporation.  I (We) certify that I (we) have carefully examined the Plans, 
the Specifications, including the Special Provisions and Notice(s) to Bidders, herein, and have personally examined 
the site of the work.  On the basis of the Specifications, Special Provisions, Notice(s) to Bidders, and Plans, I (we) 
propose to furnish all necessary machinery, tools, apparatus and other means of construction and do all the work and 
furnish all the materials in the manner specified.  I (We) understand that the quantities mentioned herein are 
approximate only and are subject to either increase or decrease, and hereby propose to perform any increased or 
decreased quantities of work at the unit prices bid, in accordance with the above.   

 
Attached hereto is a certified check, cashier's check or Proposal Guaranty Bond in the amount as required in 

the Advertisement (or, by law).   
 
INSTRUCTION  TO  BIDDERS:  Alternate and Optional Items on Bid Schedule. 
 

1. Two or more items entered opposite a single unit quantity WITHOUT DEFINITE DESIGNATION AS 
"ALTERNATE ITEMS" are considered as "OPTIONAL ITEMS".  Bidders may or may not indicate on 
bids the Optional Item proposed to be furnished or performed WITHOUT PREJUDICE IN REGARD TO 
IRREGULARITY OF BIDS. 

 
2. Items classified on the bid schedule as "ALTERNATE ITEMS" and/or "ALTERNATE TYPES OF 

CONSTRUCTION" must be preselected and indicated on bids.  However, "Alternate Types of 
Construction" may include Optional Items to be treated as set out in Paragraph 1, above.   

 
3. Optional items not preselected and indicated on the bid schedule MUST be designated in accordance with 

Subsection 907-102.06 prior to or at the time of execution of the contract. 
 
4. Optional and Alternate items designated must be used throughout the project.   

 
I (We) further propose to perform all "force account or extra work" that may be required of me (us) on the 

basis provided in the Specifications and to give such work my (our) personal attention in order to see that it is 
economically performed. 
 



S E C T I O N   9 0 5  --  P R O P O S A L   (CONTINUED) 
 
I (We) further propose to execute the attached contract agreement (Section 902) as soon as the work is 

awarded to me (us), and to begin and complete the work within the time limit(s) provided for in the Specifications 
and Advertisement.  I (We) also propose to execute the attached contract bond (Section 903) in an amount not less 
than one hundred (100) percent of the total of my (our) part, but also to guarantee the excellence of both 
workmanship and materials until the work is finally accepted. 

 
I (We) enclose a certified check, cashier's check or bid bond for  five percent (5%) of total bid  and 

hereby agree that in case of my (our) failure to execute the contract and furnish bond within Ten (10) days after 
notice of award, the amount of this check (bid bond) will be forfeited to the State of Mississippi as liquidated 
damages arising out of my (our) failure to execute the contract as proposed.  It is understood that in case I am (we 
are) not awarded the work, the check will be returned as provided in the Specifications. 

 
Bidder acknowledges receipt of and has added to and made a part of the proposal and contract documents 

the following addendum (addenda): 
 
ADDENDUM NO.    DATED    ADDENDUM NO.     DATED    
ADDENDUM NO.    DATED    ADDENDUM NO.     DATED    
 
 

TOTAL ADDENDA: _______________________________________ 
 (Must agree with total addenda 
  issued prior to opening of bids) 

 
 
Respectfully submitted,  _____________________________________ 
 Contractor 
 
BY _____________________________________________________ 

TITLE __________________________________________________ 

ADDRESS _______________________________________________ 

 
 
 
Date ___________________________, ________ 
 
(To be filled in if a corporation.) 
 

Our corporation is chartered under the Laws of the State of __________________________ and the names, 
titles and business addresses of the executives are as follows: 
 
____________________________________________________________________________________________ 
  President     Address 
 
____________________________________________________________________________________________ 
  Secretary     Address 
 
____________________________________________________________________________________________ 
  Treasurer     Address 
 
The following is my (our) itemized proposal. 
 
Revised 11/26/2003  

 



CONSTRUCTION NECESSARY FOR THE ALTERATIONS AND ADDITIONS TO THE DISTRICT MATERAILS LAB AT YAZOO CITY, KNOWN AS STATE
PROJECT NO. BWO-3074-82(002) / 501242, IN THE COUNTY OF YAZOO, STATE OF MISSISSIPPI.

I (We) agree to complete the entire project within the specified contract time.
*** SPECIAL NOTICE TO BIDDERS ***

BIDS WILL NOT BE CONSIDERED UNLESS BOTH UNIT PRICES AND ITEM TOTALS ARE ENTERED

BID SCHEDULE

SECTION 905
PROPOSAL (Sheet No. 2-  1)

BIDS WILL NOT BE CONSIDERED UNLESS THE BID CERTIFICATE LOCATED AT THE END OF THE BID SHEETS IS SIGNED

REF.
NO.

PAY
ITEM NO.

ADJ.
CODE

APPROX.
QUANTITY UNIT DESCRIPTION

UNIT PRICE
DOLLAR CENT

ITEM TOTAL
DOLLAR CENT

DIRECT PAY ITEMS

XXXXXXXXXXX XXXX
XXXXXXXXXXX XXXX
XXXXXXXXXXX XXXX
XXXXXXXXXXX XXXX

Alterations & Additions to District
Materials Lab in Yazoo City

(10) 501242 lump sum

Removal of Asphalt Pavement (All
Depths)

(20) 202-B         728 square
yard

Removal of Concrete Pavement (All
Depths)

(30) 202-B          23 square
yard

Removal of Concrete Sidewalks &
Driveways (All Depths)

(40) 202-B         519 square
foot

(02/10/2004)



SECTION 905
PROPOSAL (Sheet No. 2-

REF.
NO.

PAY
ITEM NO.

ADJ.
CODE

APPROX.
QUANTITY UNIT DESCRIPTION

UNIT PRICE
DOLLAR CENT

ITEM TOTAL
DOLLAR CENT

  2
Yazoo County

)

.

BWO-3074-82(002) / 501242

Removal of Curb & Gutter (All Types)(50) 202-B         348 linear
foot

Removal of Fence (All Types)(60) 202-B         101 linear
foot

Removal of Trees 10" to 20"(70) 202-B each          1

Seeding(80) 214-B acre          1

Saw Cut (Full Depth)(90) 907-503-C         156 linear
foot

Borrow Excavation (AH)(LVM) (Class
B9)

(100) 907-203-EX (E) cubic        427 cubic
yard

Excess Excavation (LVM) (AH)(110) 203-G (E) cubic        497 cubic
yard

(02/10/2004)



SECTION 905
PROPOSAL (Sheet No. 2-

REF.
NO.

PAY
ITEM NO.

ADJ.
CODE

APPROX.
QUANTITY UNIT DESCRIPTION

UNIT PRICE
DOLLAR CENT

ITEM TOTAL
DOLLAR CENT

  3
Yazoo County

)

.

BWO-3074-82(002) / 501242

Temporary Silt Fence(120) 907-234-A         236 linear
foot

Granular Material (LVM) (Class 5,
Group C)

(130) 304-A (GY) cubic        307 cubic
yard

6" Soil-Lime-Water Mixing (Class C)(140) 907-307-C (M)       1,817 square
yard

Lime(150) 907-307-D ton         55

Hot Mix Asphalt, ST, 19-mm mixture(160) 907-403-A (B)
(A1)

ton        204

6" Reinforced Cement Concrete
Pavement, (Type P), (Broom Finish)

(170) 501-A (C)          87 square
yard

4" Non-perforated Sewer Pipe for
Underdrains (SDR 35)

(180) 605-P (S)          44 linear
foot

(02/10/2004)



SECTION 905
PROPOSAL (Sheet No. 2-

REF.
NO.

PAY
ITEM NO.

ADJ.
CODE

APPROX.
QUANTITY UNIT DESCRIPTION

UNIT PRICE
DOLLAR CENT

ITEM TOTAL
DOLLAR CENT

  4
Yazoo County

)

.

BWO-3074-82(002) / 501242

6" Non-perforated Sewer Pipe for
Underdrains (SDR 35)

(190) 605-P (S)          33 linear
foot

8" Non-perforated Sewer Pipe for
Underdrains (SDR 35)

(200) 605-P (S)          12 linear
foot

10" Non-perforated Sewer Pipe for
Underdrains (SDR 35)

(210) 605-P (S)          40 linear
foot

6" Blind Drains(220) 605-V (S)          30 linear
foot

72" Type I Chain Link Fence (Class I)
(With Top Arm & Barbed Wire)

(230) 607-B         100 linear
foot

Gate  10' x  6'  Double Chain Link(240) 607-G each          1

Line Posts  8' x 2"  Galvanized Steel(250) 607-P1 each         10

(02/10/2004)



SECTION 905
PROPOSAL (Sheet No. 2-

REF.
NO.

PAY
ITEM NO.

ADJ.
CODE

APPROX.
QUANTITY UNIT DESCRIPTION

UNIT PRICE
DOLLAR CENT

ITEM TOTAL
DOLLAR CENT

  5
Yazoo County

)

.

BWO-3074-82(002) / 501242

Concrete Sidewalk (With
Reinforcement)

(260) 608-B (S)           4 square
yard

Concrete Curb, Header(270) 609-B (S)         120 linear
foot

Combination Concrete Curb and Gutter
Type 3B

(280) 609-D (S)         170 linear
foot

Detail Traffic Stripe(290) 907-625-E         126 linear
foot

SUBTOTAL - DIRECT PAY ITEMS ...............$

(02/10/2004)



SECTION 905
PROPOSAL (Sheet No. 2-  6

Yazoo County
)

TOTAL BID............................................$

BIDDER'S SIGNATURE

(02/10/2004)

BWO-3074-82(002) / 501242

*** SIGNATURE STATEMENT ***

BIDDER ACKNOWLEDGES THAT HE/SHE HAS CHECKED ALL ITEMS IN THIS PROPOSAL FOR ACCURACY AND CERTIFIED THAT THE FIGURES SHOWN 
THEREIN CONSTITUTE THEIR OFFICIAL BID.



SECTION 905 - PROPOSAL (Continued) 
 
 

CONDITIONS  FOR  COMBINATION  BID 
 
If a bidder elects to submit a combined bid for two or more of the contracts listed for this month's letting, the bidder must complete and execute 
these sheets of the proposal in each of the individual proposals to constitute a combination bid.  In addition to this requirement, each individual 
contract shall be completed, executed and submitted in the usual specified manner. 
 
Failure to execute this Combination Bid Proposal in each of the contracts combined will be just cause for each proposal to be received and 
evaluated as a separate bid. 
 
 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
 
 

COMBINATION  BID  PROPOSAL 
 

I. This proposal is tendered as one part of a Combination Bid Proposal utilizing option       * of Subsection 102.11 on the following 
contracts: 
 
* Option to be shown as either (a), (b), or (c). 
 
 Project No. County  Project No. County 

 
1. _______________________       ___________________ 
 
2. _______________________       ___________________ 
 
3. _______________________       ___________________ 
 
4. _______________________       ___________________ 
 
5. _______________________       ___________________ 
 

6. _______________________       _____________________ 
 
7. _______________________       _____________________ 
 
8. _______________________       _____________________ 
 
9. _______________________       _____________________ 
 
10. _______________________       _____________________ 

 
 
A. If option (a) has been selected, then go to II, and sign Combination Bid Proposal. 
 
B. If option (b) has been selected, then complete the following, go to II, and sign Combination Bid Proposal. 



SECTION 905 - COMBINATION BID PROPOSAL  (Continued) 
 
 
 

Project Number Pay Item 
Number 

Unit Unit Price 
Reduction 

Total Item 
Reduction 

Total Contract 
 Reduction 

1.  
_____________________                     
 

 
__________
__________ 

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

2.  
_____________________                     
 

 
__________
__________   

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

3.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

4.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

5.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

6.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

7.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

8.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 



SECTION 905 - COMBINATION BID PROPOSAL  (Continued) 
 
 
 

Project Number Pay Item 
Number 

Unit Unit Price 
Reduction 

Total Item 
Reduction 

Total Contract 
Reduction 

9.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

10.  
_____________________                     
 

 
__________
__________                  

 
_____
_____ 

 
_______________
_______________ 

 
________________
________________ 

 

 
 
 
 

C. If option (c) has been selected, then initial and complete one of the following, go to II. and sign Combination Bid Proposal. 
 

_____  I (We) desire to be awarded work not to exceed a total monetary value of  $ _______________________. 
 
_____  I (We) desire to be awarded work not to exceed  _______ number of contracts. 

 
II. It is understood that the Mississippi Transportation Commission not only reserves the right to reject any and all proposals, but also the 

right to award contracts upon the basis of lowest separate bids or combination bids most advantageous to the State. 
 
It is further understood and agreed that the Combination Bid Proposal is for comparison of bids only and that each contract shall operate 
in every respect as a separate contract in accordance with its proposal and contract documents. 
 
I (We), the undersigned, agree to complete each contract on or before its specified completion date. 

 
 

SIGNED  _____________________________________________ 
 
_____________________________________________ 
 
_____________________________________________ 



 
TO: EXECUTIVE DIRECTOR, MISSISSIPPI DEPARTMENT OF TRANSPORTATION 

JACKSON, MISSISSIPPI 
 

CERTIFICATE 
 
If awarded this contract, I (we) contemplate that portions of the contract will be sublet.  I (we) certify that 
those subcontracts which are equal to or in excess of fifty thousand dollars ($50,000.00) will be in 
accordance with regulations promulgated and adopted by the Mississippi State Board of Contractors on 
January 13, 1999. 
 
I (we) agree that this notification of intent DOES NOT constitute APPROVAL of the subcontracts. 
 
NOTE: Insert name and address of subcontractors.  (Subcontracts equal to or in excess of fifty thousand 
dollars ($50,000.00) ONLY.) 
 
 

    

 (Individual or Firm) (Address) 

 

    

 (Individual or Firm) (Address) 

 

    

 (Individual or Firm) (Address) 

 

    

 (Individual or Firm) (Address) 

 
 
NOTE: Failure to complete the above DOES NOT preclude subsequent subcontracts.  Subsequent 

subcontracts, if any, equal to or in excess of fifty thousand dollars ($50,000.00) will be in 
accordance with regulations promulgated and adopted by the Mississippi State Board of 
Contractors on January 13, 1999. 

 
 

Contractor    
 
 
By    
 
 
Title    

 
 
 

CERTIFICATE MUST BE EXECUTED 
 
REV. 2/99 



MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 

CERTIFICATION 
(Execute in duplicate) 

 
State of Mississippi 
 
County of ____________________________________ 
 
I,___________________________________________________________________________________,  

(Name of person signing certification) 
 
individually, and in my capacity as ______________________________________________________ of 
 (Title) 
 
_________________________________________________________________ do hereby certify under 
 (Name of Firm, Partnership, or Corporation) 
 
penalty   of    perjury   under   the    laws    of   the   United  States   and   the  State   of   Mississippi   that 
 
 _____________________________________________________________________________,  Bidder 
 (Name of Firm, Partnership, or Corporation) 
 
on Project No. ________________________________________________________________________, 
 
in____________________________________ Count ____, Mississippi, has not either directly or 
indirectly entered into any agreement, participated in any collusion; or otherwise taken any action in 
restraint of free competitive bidding in connection with this contract; nor have any of its corporate 
officers or principal owners. 
 
Except as noted hereafter, it is further certified that said legal entity and its corporate officers, principal 
owners, managers, auditors and others in a position of administering federal funds are not currently under 
suspension, debarment, voluntary exclusion or determination of ineligibility; nor have a debarment 
pending; nor been suspended, debarred, voluntarily excluded or determined ineligible within the past 
three years by the Mississippi Transportation Commission, the State of Mississippi, any other State or a 
federal agency; nor been indicted, convicted or had a civil judgment rendered by a court of competent 
jurisdiction in any matter involving fraud or official misconduct within the past three years. 
 
Initial here "_______" if exceptions are attached and made a part thereof.  Any exceptions shall address 
to whom it applies, initiating agency and dates of such action. 
 
Note:  Exceptions will not necessarily result in denial of award but will be considered in determining 
bidder responsibility.  Providing false information may result in criminal prosecution or administrative 
sanctions. 
 
All of the foregoing and attachments (when indicated) is true and correct. 
 
 
 
Executed on __________________________________   ___________________________________ 
 Signature 
 
 
(11/23/92S) 



MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 

CERTIFICATION 
(Execute in duplicate) 

 
State of Mississippi 
 
County of ____________________________________ 
 
I,___________________________________________________________________________________,  

(Name of person signing certification) 
 
individually, and in my capacity as ______________________________________________________ of 
 (Title) 
 
_________________________________________________________________ do hereby certify under 
 (Name of Firm, Partnership, or Corporation) 
 
penalty   of    perjury   under   the    laws    of   the   United  States   and   the  State   of   Mississippi   that 
 
 _____________________________________________________________________________,  Bidder 
 (Name of Firm, Partnership, or Corporation) 
 
on Project No. ________________________________________________________________________, 
 
in____________________________________ Count ____, Mississippi, has not either directly or 
indirectly entered into any agreement, participated in any collusion; or otherwise taken any action in 
restraint of free competitive bidding in connection with this contract; nor have any of its corporate 
officers or principal owners. 
 
Except as noted hereafter, it is further certified that said legal entity and its corporate officers, principal 
owners, managers, auditors and others in a position of administering federal funds are not currently under 
suspension, debarment, voluntary exclusion or determination of ineligibility; nor have a debarment 
pending; nor been suspended, debarred, voluntarily excluded or determined ineligible within the past 
three years by the Mississippi Transportation Commission, the State of Mississippi, any other State or a 
federal agency; nor been indicted, convicted or had a civil judgment rendered by a court of competent 
jurisdiction in any matter involving fraud or official misconduct within the past three years. 
 
Initial here "_______" if exceptions are attached and made a part thereof.  Any exceptions shall address 
to whom it applies, initiating agency and dates of such action. 
 
Note:  Exceptions will not necessarily result in denial of award but will be considered in determining 
bidder responsibility.  Providing false information may result in criminal prosecution or administrative 
sanctions. 
 
All of the foregoing and attachments (when indicated) is true and correct. 
 
 
 
Executed on __________________________________   ___________________________________ 
 Signature 
 
 
(11/23/92S) 
 



S  E  C  T  I  O  N     9  0  2 
 
CONTRACT FOR ___________________________________________________________________________________ 

LOCATED IN THE COUNTY OF ______________________________________________________________________ 

STATE OF MISSISSIPPI, 

COUNTY OF HINDS 
 

This contract entered into by and between the Mississippi Transportation Commission on one hand, and the 
undersigned contractor, on the other witnesseth; 

That, in consideration of the payment by the Mississippi Transportation Commission of the prices set out in the 
proposal hereto attached, to the undersigned contractor, such payment to be made in the manner and at the time of times 
specified in the specifications and the special provisions, if any, the undersigned contractor hereby agrees to accept the 
prices stated in the proposal in full compensation for the furnishing of all materials and equipment and the executing of all 
the work contemplated in this contract. 

It is understood and agreed that the advertising according to law, the Advertisement, the instructions to bidders, the 
proposal for the contract, the specifications, the revisions of the specifications, the special provisions, and also the plans for 
the work herein contemplated, said plans showing more particularly the details of the work to be done, shall be held to be, 
and are hereby made a part of this contract by specific reference thereto and with like effect as if each and all of said 
instruments had been set out fully herein in words and figures. 

It is further agreed that for the same consideration the undersigned contractor shall be responsible for all loss or damage 
arising out of the nature of the work aforesaid; or from the action of the elements and unforeseen obstructions or difficulties 
which may be encountered in the prosecution of the same and for all risks of every description connected with the work, 
exceptions being those specifically set out in the contract; and for faithfully completing the whole work in good and 
workmanlike manner according to the approved Plans, Specifications, Special Provisions, Notice(s) to Bidders and 
requirements of the Mississippi Department of Transportation. 

It is further agreed that the work shall be done under the direct supervision and to the complete satisfaction of the 
Executive Director of the Mississippi Department of Transportation, or his authorized representatives, and when Federal 
Funds are involved subject to inspection at all times and approval by the Federal Highway Administration, or its agents as 
the case may be, or the agents of any other Agency whose funds are involved in accordance with those Acts of the 
Legislature of the State of Mississippi approved by the Governor and such rules and regulations issued pursuant thereto by 
the Mississippi Transportation Commission and the authorized Federal Agencies. 

The Contractor agrees that all labor as outlined in the Special Provisions may be secured from list furnished by 
 
 
 

It is agreed and understood that each and every provision of law and clause required by law to be inserted in this 
contract shall be deemed to be inserted herein and this contract shall be read and enforced as though it were included herein, 
and, if through mere mistake or otherwise any such provision is not inserted, then upon the application of either party 
hereto, the contract shall forthwith be physically amended to make such insertion. 

The Contractor agrees that he has read each and every clause of this Contract, and fully understands the meaning of 
same and that he will comply with all the terms, covenants and agreements therein set forth. 
 

Witness our signatures this the ______ day of ________________, ______. 
 
___________________________________________ 
 Contractor (s) 
By  ________________________________________  MISSISSIPPI TRANSPORTATION COMMISSION  
 
Title _______________________________________    By  __________________________________________________ 
Signed and sealed in the presence of:  Executive Director 
(names and addresses of witnesses) 
 
__________________________________________            __________________________________________________ 
 Secretary to the Commission 
Award authorized by the Mississippi Transportation Commission in session on the ____ day of 
________________________, ______,   Minute Book No. ___________,  Page No. _________. 
 
Revised  8/06/2003 



S  E  C  T  I  O  N     9  0  3 
 
 
CONTRACT BOND FOR:  _____________________________________________________________________________ 

LOCATED IN THE COUNTY OF:  ______________________________________________________________________ 

STATE OF MISSISSIPPI, 

COUNTY OF HINDS 

Know all men by these presents: that we,  __________________________________________________________________ 

______________________________ Principal, a  ___________________________________________________________ 

residing at ______________________________________ in the State of  ________________________________________ 

and ________________________________________________________________________________________________ 

residing at  _____________________________________ in the State of _________________________________________, 

authorized to do business in the State of Mississippi, under the laws thereof, as surety, are held and firmly bound unto the 

State of Mississippi in the sum of ________________________________________________________________________ 

___________________________________________________________________________________________________ 

($___________________________________________) Dollars, lawful money of the United States of America, to be paid to 

it for which payment well and truly to be made, we bind ourselves, our heirs, administrators, successors, or assigns jointly and 

severally by these presents. 

 

Signed and sealed this the _____ day of ____________________ A.D. ________. 

 

The conditions of this bond are such, that whereas the said ____________________________________________________ 

___________________________________________________________________________________________________ 

principal, has (have) entered into a contract with the Mississippi Transportation Commission, bearing the date of ____ day of 

________________________ A.D. _______ hereto annexed, for the construction of certain highways in the State of 

Mississippi  as mentioned in said contract in accordance with the plans, specifications and special provisions therefor, on file 

in the offices of the Mississippi Department of Transportation, Jackson, Mississippi. 

 

Now therefore, if the above bounden ______________________________________________________________________ 

______________________________________ in all things shall stand to and abide by and well and truly observe, do keep 
and perform all and singular the terms, covenants, conditions, guarantees and agreements in said contract, contained on his 
(their) part to be observed, done, kept and performed and each of them, at the time and in the manner and form and furnish all 
of the material and equipment specified in said contract in strict accordance with the terms of said contract which said plans, 
specifications and special provisions are included in and form a part of said contract and shall maintain the said work 
contemplated until its final completion and acceptance as specified in Subsection 109.11 of the approved specifications, and 
save harmless said Mississippi Transportation Commission from any loss or damage arising out of or occasioned by the 
negligence, wrongful or criminal act, overcharge, fraud, or any other loss or damage whatsoever, on the part of said principal 
(s), his (their) agents, servants, or employees in the performance of said work or in any manner connected therewith, and shall 
be liable and responsible in a civil action instituted by the State at the instance of the Mississippi Transportation Commission 
or any officer of the State authorized in such cases, for double any amount in money or property, the State may lose or be 
overcharged or otherwise defrauded of, by reason of wrongful or criminal act, if any, of the Contractor(s), his (their) agents or 
employees, and shall promptly pay the said agents, servants and employees and all persons furnishing labor, material, 
equipment or supplies therefor, including premiums incurred, for Surety Bonds, Liability Insurance, and Workmen's 
Compensation Insurance; with the additional obligation that such Contractor shall promptly make payment of all taxes, 



SECTION 903 - CONTINUED 

licenses, assessments, contributions, damages, any liquidated damages which may arise prior to any termination of said 
principal's contract, any liquidated damages which may arise after termination of the said principal's contract due to default on 
the part of said principal, penalties and interest thereon, when and as the same may be due this state, or any county, 
municipality, board, department, commission or political subdivision:  in the course of the performance of said work and in 
accordance with Sections 31-5-51 et seq. Mississippi Code of 1972, and other State statutes applicable thereto, and shall carry 
out to the letter and to the satisfaction of the Executive Director of the Mississippi Department of Transportation, all, each 
and every one of the stipulations, obligations, conditions, covenants and agreements and terms of said contract in accordance 
with the terms thereof and all of the expense and cost and attorney's fee that may be incurred in the enforcement of the 
performance of said contract, or in the enforcement of the conditions and obligations of this bond, then this obligation shall be 
null and void, otherwise to be and remain in full force and virtue. 
 
 

Witness our signatures and seals this the  _______ day of ______________________ A.D.  ______. 
 
 
________________________________________________  ________________________________________________ 
 (Contractors) Principal Surety 
 
By ___________________________________________    By _______________________________________________ 
  (Signature) Attorney in Fact 
 
 _______________________________________________ 
 
Title ___________________________________________    ________________________________________________ 
 (Contractor's Seal) (Name and address of local (Mississippi) representative.) 
  (Surety Seal) 
 
 
 
Revised  1/18/2000 
 



MISSISSIPPI DEPARTMENT OF TRANSPORTATION 
 

HAUL PERMIT FOR BRIDGES 
 

WITH 
 

POSTED LOAD LIMITS 
 
 

DATE: _____________________ 
 
PROJECT: BWO-3074-82(002) / 501242 
 
COUNTY: YAZOO COUNTY 
 
LOCATION: THE DISTRICT MATERIALS LAB IN YAZOO CITY 
 
A permit is issued to _________________________________________________________ for 
transporting loads exceeding the posted limit for any such bridge located on State designated 
routes within the project termini provided that such transport vehicles comply with all other 
governing statutory load limits. 
 
This permit is valid on all State designated routes from the point of origin to the point of delivery 
for materials and equipment utilized in construction of said project and also valid for sub-
contractors and vendors upon written permission of the Contractor.  The permit is non-
transferable and no other haul permit for posted bridges will be issued to other individuals, 
vendors, or companies for construction of this project. 
 
A copy of this signed permit shall be carried in all vehicles operating under the authority of this 
permit and also a copy of the Contractor's written permission when the vehicle is other than 
Contractor owned. 
 
In accordance with State law, the above named Contractor will be liable for damages directly 
attributable to vehicles operating under this permit. 
 
 
 
      _______________________________________ 
                                                                                               EXECUTIVE DIRECTOR 
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